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ABSTRACT 

This dociunent is a transcript of hearings held in 
Pittsburgh, Pennsylvania (February 11, 1982), which focused on the 
''National' Engineering and Science Manpower Act of 1982," H.R. 5254. 
The bill, introduced into Congress by Doug Malgren and Don Fugua, 
would establish a fund to develop United States technical, 
engineering, and scientific manpower resources. Money would be spent 
from the fund on a one-to*-one matching basis with other money 
provided by private industry • The money would be available for 
fellowships, instructional equipment, salaries of teachers, or other 
costs of solving the manpower problem. The bill would provide $50 
million for the fund in its first year of operation. Following 
introductory remarks^ by Congressman Walgren, transcripts of testimony 
presented as the hearings are provided. This testimony focuses on the 
iQi^npower bill, and on issues related to the impact of reductions in 
Federal programs supporting science and engineering education on 
universiti^es and industry, especially in the Pittsburgh area. The 
need for a technologically scientifically literate society and 
continued National Science Foundation (NSF) -supported 
programs/projects are among the issues addressed. (Author/JN) 
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SCIENCE AND ENGINEERING 
EDUCATION AND MANPOWER 



THURSDAY, FEBRUARY 11, 1982 

House of Representatives, 
Committee on Science and Technology, 
Subcommittee on Science, Research, and Technology, 

Washington, D.C. 

The subcommittee met, pursuant tcT call, at 10:20 a.m. in the 
Moot Courtroom, Uniyersity of Pittsburgh Law School, Pittsburgh, 
Pa., Hon. Doug Walgren (chairman of the subcommittee) presiding 

Mr. Walgren. Let me call us to order and apologize for being so 

We certainly do appreciate the opportunity to bring the subcom- 
mittee to Pittsburgh, and I would like to recognize the chancellor 
of the University of Pittsburgh, Dr. Wesley Posvar.* 

Dr. Posvar, we appreciate being here. 

Dr. Posvar. Mr. Walgren, I want to say on behalf of the Univer- 
sity of Pittsburgh that we are honored, indeed, to host the Subcom- 
mittee on Science, Research, and Technology. 

We welcome you to your home city of Pittsburgh and, of course,- 
all your colleagues from other parts of the country are most wel-^ 
come also. * . 

I also want to express welcome to members of the academic and 
industrial community who are here to testify. I think you are gomg 
to have before you a very strong case that we are definitely open- 
ing a partnership not only as a government biit between higher 
education and American industry. « 

So with that, I hope you have a verjr pleasant day. 

Mr. Walgren. Thank you very much. Dr. Posvar. 

It is a great honor personally , to bring the subcommittee to the 
University of Pittsburgh and the Pittsburgh area. We all thank the 
university, and particularly the many other people involved in it, 
for being our host. 

This morning the subcommittee is focusing on the impact of re- 
ductions in Pedei^l programs supporting science and engineering 
education on universities and on industry in the Pittsburgh area 
We have three panels of witnesses from various levels of industry 
and universities. 

The scientific state of our country, I am afraid, could be charac- 
terized as dismal. It is certainly cause for great concern for every* 
one who is interested in the future of our society. 
, ♦ (1) . 
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' The p/oposed Reagan budget cuts, I am afraid, in science, par- 
ticularly in science education, are only going to make matters 
worse. Just this week in Indiana the President said, "There were 
no budget cuts, only the rate of increase in the budget was cut." 
Well, that is not quite the truth when you look at individual pro- 
grams. 

My people in the public will take that to mean that we need not 
be too concerned, that the: Government and the efforts that we 
have come to Expect from Government will remain relatively 
intact. I am afraid that nothing could be farther from the truth. 

This subcommittee has jurisdiction over the National Science 
Foundation. Last year the Reagan administration cut the budget 
requests for the Foundation's science and engineering education 
t>rograms from $112 million to $10 million. Congress intervened 
and was able, through its process, to restore the science education 
function to a level of ajbout $27 million. 

The difficulty is that if we drop our effort in this area from the 
$100 Inillion range, and last year the pressure of the administra- 
tion went to the $20 million range, and this year down'to $10 mil- 
lion, you can see that our effort as a society is going tcfdimini^h. If 
that is not an actual budget cut, I am afraid I certainly don't know 
what one is. 

The budget cuts in the science and engineering education pro- 
grams tful> widen the science and technology gap between Amer- 
^ iea and tl\e rest of the world. When you compare the United States 
to the Soviet Union, you will see that we are training our people at 
a far less rate and graduating far fewer engineers and scientists at 
every level of our educational system. 

Only one-sixth of our high school students take a junior or senior 
high school level science course. Only one-half take a math course 
aft,er the 10th grade. Only 15 percent of all high school students 
take chemistry Only 7 percent take any physics. Two-thirds of all 
American high schools require only 1 year of science or math for a 
high school diploma. 

In Japan, all college-bound high school students take 4 years of 
n'lath and 3 years of science. 

In the Soviet Union, all high school students take 5 years of 
physics and 4 years of chemistry. The Soviet universities graduate 
twice as man> scientists and five tirpeS as many engineers as Ameri- 
can universities. 

On January 20, at the J^resident's press conference, he said that 
we needed more people fhat were trained in engineering. Respond- 
ing to questions dealing with education he cited the need for people 
to be able to thove from unskilled jobs into the jobs of the future, 
those involving engineering. He pledged his administration would 
"do everything it could to provide help in that area." ^ 

I am afraid the February 8 budget provides absolutely no support 
in science and engineering education. The budget cuts in that area 
threaten our very ability to train skilled scientists and pose a real 
' threat to our future ability to compete technologically with the rest 
of the .world. 

A country that is not scientifically sound cannot depend on being 
militarily secure no matter how many billions we spend on expen- 
sive weapons and aircrafts. Every veteran knows that without 
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skilled manpower to design, manufacture, repair, and operate them, 
they are worthless. i. xt • i 

Last year Congre^ provided about $21 million for the National 
Science Foundatior^ucation progranis. I hope that we can at 
least bring back that level of support this year. 

Our subcommittee is interested in science and engineermg educa- 
tion £a)m two viewrooints. 

First, we want iQ revive innovation and productivity in our econ- 
omy. We have held four hearings on innovation and productivity, 
and it IS clear that without d sTcilled, technically trained work force 
we will not have a healthy economy with any innovation in it. But 
we have no national policy regarding scientific and engineering 
manpower programs, and we suffer because of it. 

Second, every citizen in general needs to be scientifically aware. 
We live in a technological world where understanding of technical 
excellence <is necessary for understanding our citizens' role in 
today's economy. We struggle with imports from Japan and we 
need to know, as citiitens. what supports in our own economy must 
, be put together in order to match that kind of competition. 

To take a first step on this problem, a number of us on this com- 
mittee, including myself and the chairman of the full committee, 
Don Fuqua. have introduced a bill entitled "the National Engineer- 
ing and Science Manpower Act of 1982." \ . i 

This bill would establish a fund to develop U.S. technical engi- 
neering and scientific manpower resources. Money would be spent 
on these educational efforts on a 1-to-l matching basjfs with money 
i provided by private industry. It recognizes that our needs in thj^ 
are^ are so great that the Government alone is not going to be able 
to be the only funding souVce. 

But the truth of thematter js that industry is intensely interest- 
ed in developing this Capacity. These are the new engineers of the 
future, the new individuals that will be provided with success for 
American business in the future, and industry should jj^, and every 
side is willing to join-in a joint effort in this area. 

the money that we would pool under this bill would be available 
for fellowships and instructional equipment. Instructional equip- 
ment is a major crisis because our schools cannot keep up with the 
expense of leaps forward the modern equipment is making these 
days. Thvs money will be available for instructional equipment, sal- 
aries, tea^rhers, or other costs related to solving our manpower prob- 

We are looking, wo hope, for funding in the range of $50 million 
for this fund in the first year of operation. 

We have a very good and balanced group of witnesses this morn- 
ing from industry and from j^pniversities. I .certainly appreciate 
them giving their time to put together presentations which we, as 
Members of Congress from across the country, can take to Wash- 
ington which will have an effect and an impact on the positions 
that the Committee on Science and Technology takes with respect 
to this area in this extremely difficult budget year. 

So 1 want to welcome them and express my appreciation for their 
time and testimony. 

[The opening statement of Mr. Walgren follows:] 
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OPENING REfiARKS 
CONGRESSMAN DOUG HALISREN 
CHAIRMAN/ SCIENCE, RESEARCH 
- AND TECHNOLOGY SUBCOmiTTEE- 
FIELD HEARING IN PITTSBURGH, PENNSYLVANIA- 
FEBRUARY 11, 1982 

My colleagues on the Subcommittee on Science, Research and 
Technology '/^D I are delighted to be here at the 
University of Pittsburgh this morning, I want to thank Chancellor 
posvar and many other pitt people for hosting this hearing. 
They have made us feel very welcome. 

This morning the Subcommittee is focusing on the impact of 
reductions in federal programs s upport i ng/^ i ence and engineer- 
ing education on universities and industry in the pittsburgh 

AREA. He WILL HAVE THREE PANELS OF WITNESSES FROM THOSE GROUPS. 

The scientific state of our country is dismal. And the 
PROPOSED Reagan budget cuts wflL only make matters worse. 
This week in Indiana, President Reagan smd, "There were no 
budget cuts> only the rate of increase in the budget was cut.'' ' 
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Many In the public would take that to mean that none of our cur- 
rent. GOVERNMENT EFFORTS ARE BEJNG HURT. NOTHING COULD BE FUF^THER 

from the truth. ^ 

Jhis Subcommittee has jurisdiction over the National Science 
Foundation.' Last year the Reagan Administration cut the budget 
request for the Foundation's science and engineering educa^tion 

PROGRAMS FROM $112 MILLION TO $10 MILLION. ThIS YEAR THE ADMIN- 
ISTRATION PLANS TO ELIMINATE ALL THE FOUNDATION'S EDUCATION 
PROGRAMS EXCEPT GRAQUATE FELLOWSHIPS. If THAT's NOT AN ACTUAL 

budget cut, I don't know what is. * 

The budget cuts in science and engineering education programs 
threaten to widen the scienoe and technology gap between America 
and the rest of the world. 

Compared to the Soviet Union or other Western nations, we 

< 

ARE SCIEMTIFICALLY ILLITERATE. 

Only one-sixth of our high scno'orsTUDENT? take a^junior 

OR SENIOR LEVEL SCIENCE COURSE. OnLY ONE-HALF OF OUR STUDENTS 
TAKE A MATH COURSE AFTER GRADE 10. JuST 15 PERCENT OF ALL HIGH 
SCHOOL STUDENTS TAKE CHEMISTRY. AND ONLY 7 PERCENT TAKE PHYSICS. 



ERLC 



6 



Two-thirds of all Ajmerican high schools require only one 

YEAR OF SCIENCE AND MATH FOR A HIGH SCHOOL DIPLOMA. In JAPAN 
ALL COLLEGE-BOUND HIGH SCHOOL STUDENTS TAKE FOUR YEARS OF MATH 
AND THREE YEARS OF SCIENCE. In THE SOVIET UnION, ALL HIGH SCHOOL 
STUDENTS TAKE FIVE YEARS OF PHYSICS AND FOUR YEARS OF CHEMISTRY. 

The Soviets graduate twice as many Scientists AflD fx^ve times 

AS MANY ENGINEERS AS AMERICAN UNIVERSITIES. 

On January 20 at a press cirjFERENCE, President Reagan .said 
that we need more people trained to qualify for skilled jobs. 
He pledged his Administration would do everything it could to 
provide that training. ' * 

His February 8th budget report gives the lie to that pledge. 
The SCIENCE and engineering education budget cuts threaten 
America' ^ability to train skilled scientists and po^e a real 
"threat to our future ability to compete technologl i:ally with 
the rest of the world. 

a country that is not scientifically sound cannot defend 
itself militarily. no matter how many billions we spend on 
expensive weapons and aircraft/ every veteran knows equipment 
is worthless without the skilled manpower to design. repair. or 
operate it. 
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Last year CoNORtss provided 5»21 million for National Science 
Foundation science education programs and I expect we will not 
agree^to^eir elimination this year, 

Our Subcommittee is interested in science and engineering 
education from two viewpoints, first, we want to revive inno- 
VATION AND PRODUCTIVITY IN THE COUNTRY'S ECONOMY. He HAVE HELD 
SOME 40 SESSIONS OF HEARINGS OVER THE LAST THREE YEARS ON 1 NNO- 
VATION AND PRODUCTIVITY ISSUES, It IS CLE*^ THAT WE NEED A 

skilled. technically trained workforce to have a healthy economy. 

But we have no national policy regarding scientific and engineer- 

ino manpower and the manpower programs we do have are uncoordinated. 

N 

so our first concern is with technical manpower for the 
national economy. 

Second, every citizen needs to be literate in science and 

TECHNOLOGY, We, LIVE IN A TECHNOLOGICAL WORLD, An UNDERSTANDING 
OF TECHNOLOGY IS ESSENTIAL FOR AN UNDERSTANDING A PERSOn's OWN 
LIFE. 

In order to do something to solve our manpower problems, r 

HAVE introduced A BILL IN CONGRESS, TOGETHER WITH DON FuQUA, 

THE Chairman of the Science and Technology Committee, Our bill 
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IS THE "National Lnoineerino and Science Manpower Act of 1982", 
H.R. S25^, The bill would establish a fund to develop United ^ 
States technical, engineering, and scientific manpower resources. 
Money would be spent from the fund on a one-to-one matching 
basis with other money provided by-pr;vate industry. The money 
would be available for fellowsh i ps, or instructional equipment, 
or^alaries of teachers, or other costs of solving our manpower 

* PROBLEM. ThS bill WOULD PROVIDE S50 MILLION FOR THE FUND IN 
ITS FIRST YEAR OF OPERATION. 



We have a SUPERBLY QUALIFIED GROUP OF WITNESSES TO DISCUSS 
ALL THESE ISSUES AND GIVE US THEIR OPINIONS ABOUT THE MANPOWER 
BILL. I AM LOOKING FORWARJ) TO THEIR TESTIMONY THIS MORNING. 

Mr Walcren At this point I would like to just introduce the 
other members of the subcommittee who are here with me today. 
Congressman Shaniansky from Ohio and Congressman Al Ertel 
from Harrisburg, Pa. 

Can I^invite any opening remarks on the part of either of you? 

Mr. Ertel. Thank you, Congressman Walgren. 

I want to thank you for having these very important bearings. 
They are a means of pointing out some of the inadequacies of 
wjiere we are going in this country as far as budgets are concerned. 
I think it is very important that*Vve put the emphasis back on sci- 
ence education and science manpower in this country. 

I remember recently when the President held up the want ads 
and said that we had employment opportunities in the United 
States, 20 pages of them. I think if he would have examined those 
ads it would have indicated that most of those want adb were for 
scientific personnel, personnel who were well trained and well edu- 
cated. 

What we are doing here today is trying to see if we are going to 
have people who are well trained and well educated for those 
future ads like that, and whether or not^ve can supply that pool of 
people who can bring this Nation along in the world of tomorrow. 

I am very much concerned that with our education cutbacks m 
both science and other areas we will create a generation where we 
will not have the ability to fill the needs of industry and fill the 
needs of university faculties for the future. 

I think these hearings are an important start in looking at those 
issues and trying to determine whether or not America will move 
into the next century with people qualified and equipped to handle 
the new technological and innovative areas that we must handle. 

So I commend you. Congressman Walgren, for having these hear- 
ings I think they are very important.. It is also very important that 



the dialog begin on thib issue, and it is appropriate that it begin 
here in Pennsylvania because of the fact that Pennsylvahia has 
some of the greatest educational institutions in the world. 

I appreciate being here with you. Thank you very muchJ 

Mr. Walgren. Thank you very much. 

Congressman Shamansky? 

Mr. Shamansky. Thank you, Mr. Chairman. . 

You have identified me as being from Columbus. I am especially 
interested in your bill because in my community we have institu- 
tions such as the Ohio State University and the Chemical Labs Di- 
vision of the American Chennical Society. 

Science education is vital to our community and it is vital, I 
think, to the country and, therefore, to the whole Western v^orld. 

I do not make any secret of the fact that I believe that this ad- 
ministration, with respect to science education, is not just shooting 
the country *in the foot, but cutting it off at the knees. It is incom- 
prehensible. 

I was in China 4n 1978 and talked to the people who worked for 
the Chinese Academy of Science. I think we are reaching the equiv- 
alent 6{ the Chinese cultural revolution in which we are going to 
close down education in terms of science and engineering I fear 
that while this may not be deliberate, it is a mindless exercise, so 
far, on the; part of the adnaini^tration. By cutting off the income 
and telling us that certain areas are off-bounds, all you can do is 
cut where you can and it makes no difference to them what the 
consequences are. 

I feel your legislation offers us a chance to get out of that box 
because, clearly, the administration has no concept of what it is^ 
doing, especially when they are announcing that they want to abol-' 
ish guaranteed student loans for graduate students. It is an inter- 
esting concept, one which appalls me. 

I am very much interested in the testimony of the scholars we 
have here, especially as my nephew is enrolled in Carnegie-Mellon 
in electrical engineering. I "am very interested in hearing the testi- 
mony. 

Thank you. 

Mr. Walgren. Thank you verymuch. ^ 

At this point I would like to agairi recognize the chancellor of the 
University of Pittsburgh, Dr. Posvar. 

STATEMENT OF DR. WESLEY POSVAR, CHANCELLOR. 
UNIVERISTY OF PITTSBURGH 

Dr. PosvAR. Thank you very much, Mr. Chairman. 

I-am delighted to have this opportunity to open this testimony. I 
am going to speak very briefly from the standpoint of an overview, 
and I am especially pleased because I have testified before this 
group before in Washington and it is very gratifying to be able to 
testify before you in my home city. . 

This room is a moot court— ironically, because what we have to 
say this morning, my colleagues and I, is utterly relevant and im- 
portant, just the opposite of being moot. ♦ 

I would l^ke to speak from an overall national standpoint be- 
cause I have that perspective in a couple of outside activities, I 
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have been,chiiirnian fur the last 2 years of the Business-Higher 
Education Forum, an association of about 30 corporate chief execu- 
tives and about 30 university and college presidents in which we 
are forming a common alliance to deal with the kind of problems 
we are concerned with here this morning. 

I am also a member of a committee of university presidents and 
cooperation directors of industrial research, a committee of about 8 
or 10 that is concerned with developing an alliance between univer- 
sity laboratories and industrial laboratories to deal with the p;"ob- 
lems facing research in the United States. 

But in our whole agenda of common concerns, one that I think is 
vital is potential shortages of manpower and needs for research sci- 
entists and engineers, a point that this con^mittee is discussing 
today and about which its expe;-t members are already extremely 
well-informed. I really see no point in preaching the gospel to 
people who know it at least as well as I do or anyone else, because 
the members of this committee are, indeed, well-informed experts. 

Suffice it to reemphasize that we are. deeply worried about our 
ability to train scientists for the future at the national level and, of 
course, at the level of universities and corporations in the city of 
Pittsburgh and elsewhere. 

In economic terms, in terms of econofeiic analysis, what we are 
really talking about is capital, and human^capital is the most im- 
portant variety. Investment of capital in ffiis country can be looked 
upon as a generic need. In terms of real net additon to plant and 
equipment, investment is now less than 2 percent of the gross na- 
tional product, which is abysmally lovyer than the rest of the free 
world. The growth of GNP per worker in this country is now zero, 
and yet capital formation is critical to every tFung else. It is the 
engine that drives productivity and curbs inflation, corrects the 
balance of payments, and that could rectify or diminish any and all 
of our economic troubles. , 

Basic to all capital is Ixuman capital, and that is embodied in the 
output of higher education. Human capital— managers, engineers, 
scientists — must be developed before the physical capital— fac- 
tories, laboratories, and technical services— can reach meaningful 
levels So I am concerned that cuts in Federal support of higher 
education will tend to decrease our output of human capital. 

About the subject of research itself, we are deeply worried. There 
has been in the last 3 or 4 years some modestly encouraging news 
about research and development. In real terms the Nation s re- 
search and development spending as a whole rose slightly, and the 
percentage of R & D. applied to basic research has gone up some- 
what to 13.6 percent. 

But the overall picture is very grim. We have a tremendous 
amount of catching up to do. I think yp^are all familiar with these 
figures, but I will repeat them briefly for the record. 

In the. last 14 years, since 1968, basic research as a fraction of 
GNP werft down 16 percent. As for all of R. & D. throughout the 
United States in this period, it was down 19 percent as a fraction of 
the GNP In the same period, R. & D. was up 19 percent in Japan, 
up 14 percent in the Soviet Union, and up 16 percent in West Ger- 
many. 
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The number of t»cientiste and engineers engaged in R & D as a 
fraction of the labor force— and this, of course, stems directly from 
educational opportunities— is down 9 percent 4n the United States, 
up 70 percent in Japan, up 62 percent in the Soviet Union, and up 
75 percent in West Germany. 

It IS terribly important to us in higher education, particularly in 
the research-type universities, that we stress basic research be- 
cause, as you know, nearly all the basic research— that is, free, un- 
directed research— in this country is funded by the Federal Govern- 
ment and fully half of basic research activities are conducted in 
university research laboratories, 
if When I refer to research universities, I want to support in the 
same context th^ very important 4-year colleges and smaller insti- 
tutionfe, becacfee they produce the* people who become the graduate 
students, the professionals, and the university research investiga-^ 
tors on our lar^ge campuses. 

As you know, the Office of Management and Budget itself has 
strongly confirmed the Government's role in supporting basic re- 
search. They issued a policy statement a few years ago pointing out 
that basic research is vital to economic growth, that normal eco- 
nomic incentives will not produce an adequate volume of basic re- 
search in the marketplace. The lag between discovery and applies^ 
tion lb so long and unpredictable that only Govet-nment can supply 
the necessary support. 

So I am asserting simply that along with manpower preparation 
of scientists and engineers, we need to continue to have the invest- 
ment of dollars in the research activities of these scientists and en- 
gineers^and all that is human capital. 

But there is another critical shortage that affects us in American 
laboratories, particularly university laboratories, and that is hard- 
ware, instrumentation. We have had an appalling decline in the 
quality of instrumentation in our laboratories and facilities. The 
'whole system is decaying in comparison with those of Europe and 
Japan. In fact, it is an embarrassment when foreign visitors come 
to this country and are surprised at the antiquated equipment in 
our laboratories. 

I happened to bring out this very point in testifying before this 
committee a couple of years ago, supportmg more National Science 
Foundation funding for instrumentation. Congressman Ertel asked 
me this question at the time: ''What are you, the University of 
Pittsburgh, doing about instrumentation?", and I did not have an 
answer. I asked my staff and they have finally come up with a 
number. 

We are spending, at our university, about $5 million a year of 
hard money on obsolescent instrumentation. 

If we were to embark upon a program— which we cannot possibly 
afford— of steadily replacing and moderniziiig instrumentation, we 
would have to double that figure, and in this day and age, with the 
shortages we have, that simply is not possible. 

But what can be done about it? Well, I don't think even the Fed- 
eral Government can afford to pay the bill. 

We think that one of the critical opportunities and obligations is 
for scientists in universities and corporations to work together in 
common laboratories, with common equipment. This is a start We 
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can also think of improving instrumentation through tax incen- 
tives and depreciation allowances. We, can. foster limited industrial- 
educational partnerships that can take advantage of financial in- 
centives provided by the Federal Government; ^ ^ 

It happens that in the city of Pittsburgh, both the University of 
Pittsburgh and Carnegie-Mellon University have developed very, 
very important relationships with industrial research laboratories, 
and I think that pattern has to be repeated all over the country if 
we are going to begin to solve this pro{)lem; 

So let me close by reem'phasizing that the kind of research and 
training that occurs in higher education is crucial to the Nation's 
process, and without a crop of exciting, new, dedicated young sci- 
entists, the productivity and prosperity of this coujitry are destined 
to wane.. Only basic research, science, and technology can bring 
about the improvement of productivity and prosperity that are so 
urgently needed. 

The welfare of all Americans in the ct)ming decades and the next 
centur> is inherently involved in issues being discussed here today, 
and that is why I and my colleagues firmly believe that support 
provided b> the Federal Qovemment to ^higher education and to 
basic research is a vit^, indispens^ible, national investment. 

Thank you. 

[The prepared statement of Dr. Posv^i- follows:] 
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Remarks by Wesley W. Po»var, 
Chancellor, University of Pittsburgh , 
at the Hearing of the House Subcommittee on Science , 
Research, and Technology 
February 1 1, 1982 

Chairman WaJgren and Members of the Subcommittee: 
I am pleased to'restify again before this subcommittee— especially in 
my home city— and I am gratified that you are meeting on the premises of 
the University of Pittsburgh. As your program indicates, colleagues of mine, 
faculty members oV neighboring institutions of higher education, and 
representatives of industries in our area which rely heavily on advances in 
science and technology will discuss particular problerfts intensified by lack of 
funds for support of science and engineering education. I wish to speak 
briefly from an overall, national standpoint. In this brief foreword I will 
emphasize that partnership between the Federal Government, higher 
education, and industry is important to the future of this nation, and that 
research is the vital task. 

Over the past several years, I have become concerned with the 
common interests of business and higher education m two special roles.* One 
was as Chairman of the Business-Higher Education Forum, which is made up 
of chief executive officers of about 30 very large corporations and about 30 
colleges and universities. The other, the AAU-DIR Working Group, includes 
several presidents from the Association of American Universities and 
several directors of industrial research of major corporations. 
. . . ' These key groups have been giving leading attention to saence and 
engineering manpower needs and shortages, particularly in our major 
research universities. The. role of these institutions is essential; the 
projected sharp decline in federal aid to their students would depreciate the 
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future output of scientiiti» and engir^eers receded to keep this nation on the 
advance in research and technology. (When I refer-lo universities, I credit 
the roie of colleges which are'^the main source of the people who do graduate 
study and research in university laboratories,) Another concern is the 
already serious loss of science and engineering faculty members as they see 
more and more incentives to move to business and industry. Engineering and'' 
science faculty members constitute the "seed corn" for future industrial 
development; their loss has an adverse impact that will be felt deeply in 
years to come. 

As we worry about our ability to train enough scientists and 
engineers for the ^ture^ we are really referring— in terms of economic 
analysis— to human capital. 

Investment of capital in this country, as expressed in real net 
addition to plant anci equipment is less than 2 percent of GNP, Growth of 
GNP per worker is now zero. Yet capital formation is critical to everything 
else: its is the engine that drives productivity and employment, curbs 
inflation, corrects the balance of payments and could rectify or diminish 
many of our economic troubles. 

Basic to all capital is human capital, and that is embodied in the 
output of higher education. Human capital— managers, engineers, scientists 
—must be developed before the physical capital— factories, laboratories, and 
technical services— can be meaningful. So I am concerned that lack of 
federal support for science and engineering will erode the very basis of our 
economic future. 

The most important business of scientists is basic research. It is the 
cutting edge of progress. It is at this moment modestly encouraging that the 
nation's research and development spending as a whole rose for the fourth 
consecutive year— in real terms— and that basic research now accounts for 
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13.6 percent of the nation's R&D, the highest proportion in^more than 15 
years. 

^ut the larger picture is gnm; we are falling far behind the 
competition. During the period 1968-80 basic research decreased 16 percent 
as a fraction of the United States GnP. Research and development as a 
whole decreased by 19 percent. iMeanwhile, research and development as a 
fraction of GNP went up by 19 percent in 3apan, U percent in the Soviet 
Union, and 16 percent in West Germany. Scientists and engineers engaged in 
R<5cD, as a fraction of the labor force, went down by 9 percent in the United 
States, went up by 70 percent in Dapan, up by 62 percent in the Soviet Union, 
and up by 75 percent in West Germany. 

It IS crucially important that we attempt to reestablish the United 
States 4S a world leader in science and engineering resea|ch, bolstered by 
our belief in a broad spectrum of higher education, as the generators of 
prosperity and quality of life. It would be tragic to^ jeopardize this goal by 
inadequate support for scierrce and engineering teaching and research. In 
this respect, the role of the major research universities is vital; they 
perform 50 percent of the basic research in this country, and for the most 
part It IS funded "by the Federal Government, along with some support from 
foundattt^ and corporations. 

In these times of Federal Government retrenchment we must ask 
why should the Federal Government have the main responsibility in national 
support of basic research? The Office of Management and Budget looked at 
this question a few years ago, and m my view the answers set fortf^by the 
0MB have enduring validity: 

Basic research is fundamental to economic growth and the 

solution of important national problems. 
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— Normal economic incentives will not produce an adequate 

4. 

volume of basic research. ' 
— The lag between discovery and application is so long and 
unpredictable that only government can supply the necessary 
support. 

— Not all society^ but mission-oriented federal agencies, soch as 
the Department of Defense and the Department of Health and 
Human Services, are dependent upon the products of basic 
research to carry out their functions. 

1 have emphasized the human capital that is critical to economic 
growth and a high standard of living, and the manpower problem: The need 
for good students to be encouraged in their pursuit of saence and 
engineering careers, and the need for outstanding engineers and scientists 
who will serve as their teachers. ^ 

Now I want to mention a defiaency in another capital element 
essential to research: the problem of instrumentation and facilities. The 
decaying instrumentation system m our American laboratories is on the 
verge of a national disgrace; foreign visitors frohn advanced- technology 
countries are surprised at the antiquated equipment they see here. The 
differences between their instrumentation and ours explains much of the , 
higher productivity these countries have been showing. Seeking solutions, 
basic scientists in American universities and corporations are beginning to 
work together in common laboratories* with common equipment. This is a - 
start, but the government can help in improving instrumentation through tax 
inc^^s and fostering limited industrial-education partnerships that 6ould 
take advantage of tax depreciation provisions. 

We must recognize that the Federal Government alone cannot solve 
this problem. Congressman Ertel asked me the last time I appeared before 
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thib Subcommittee: "Apart from diking for^^eral support for instrumen- 
tation, what are ^ou doing at your own inititution'*" I have an answer:' We 
at the University of Pittsburgh spend on the order of $5 million annually on 
instrutientation. If we could afford a modernization program, we would 
easily spend $10 mUlion annually. 



The topics I have refejlred to here will be discussed in more detail by 
our panel members. But i/i conclusion I want to reemphasize the following 
point, simple but fundamental: The kind of research and training that occurs 
m the environment of higher education is aucial to the nation's techno- 
logical progress. Without a continually renewed crop of well-trairwd and 
dedicated yo*ung scvcntists and their innovative ideas, both productivity and 
prosperity m this country will wane. 

The welfare of Americans in the coming decades and in the rwxt 
century is inherently involved in these issues. That is why I firmly believe 
that support provided by the Federal Government to higher education and to 
basic research is a vital rational investm^n^f 
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Mr. Walcrkn That ib a good statement, Dr^^Posvar It never 
ceabes to amaze me how this administration does not recognize the 
Federal role in basic research or support for the universities. 

As I understand our economic system, the marketplace would 
not drive those forces to levels that we truly need for national pro- 
tection. And to see it rejected out of hand because it does not fit in 
their philosophy is very disturbing. 

Dr. PosvAR. Well, Mr. Chairman, given the overridding interest 
iri national security, one has to think that in some instances there 
is an inadvertent lack of attention or overlooking of national prior- 
ities in certain very fundamental areas. It is true that the total 
NSF budget was not cut. It was slightly increased. We are pleased 
with the priority giVen in the budget to this area, although we had 
hop>ed for an even greater commitment to basic research. 

However^ foreign area studies, that is the training of experts in 
foreign languages and international relations, i& absolutely vital to 
our Armed Forces, to our ability to foster international alliances to 
our capabilities in the international arena — and such capabilities 
could he virtually demolished by proposed budget cuts. 

Yet nothing could be more cost-effective for national security 
than foreign area studies. I hope that someone will wake up and 
discover that the national security is being injured by this inatten- 
tion to such matters. . 

Mr. Walgren. W^, I certainly hope that the Congress can pro- 
vide some balanpe for that. One of the revelations in the discus- 
sions of the National Science Foundation budget last year was that 
the budget was drawn without regard for what people within the 
National Science Foundation felt was appropriate. In fact, it was 
even drawn without their input. And then it was imposed political- 
ly by being essentially substituted legislatively. 

The administration's Office of Management and Budget decided 
priorities and sensjtiyities and the level of attention to be given to 
things like foreign language training. If there is one role the Con- 
gress could play, it should be to be able to develop the sensitivjties 
of the wide range of interests in this society which could never be 
recognized by one group of budget people sitting down around the 
table. 

That is why I am hopeful that the committee, in particular, will ^ 
develop a strong case that will be respected in the Congress, be- 
cause when we substitute a judgment of a small group of men we 
lose so much because their vision is not that broad. I suppose that 
is inherent. • 

Mr. Ertel, do you care to comment? 

Mr. Ertel. Thank you, Mr. Chairman. 

Doctor, you answered a question I posed to you some time ago. I 
appreciate that. You say you would need to double that amount to 
either bring your equipment or your levels up to what you thitik 
would be standard at least or progress to some degree. You indicat- 
ed that you are looking at corporate help. Have you been success- 
ful? What kind of program do you have in place to increase your 
capacity and your abilities. If it is not in place, how soon do you 
expect it to be in place and can you use that as a model in the 
country? 






• Dr PusvAK Well, a noteworthy example is a new surface science 
Idb v^hich %ve are just ebtablishing with a half-million dollar sup- 
port from the Gutf Oil Corp This is a frontier-type research situa- 
tion We are putting out a lot of hard, money in terms of renovation 
and invebtment in labs and so on, and we hope to get more money 
through contracts for sponsored research from other research- 
oriented companies 

This laboratory ib just at its very beginning, and it does not call 
for any ederhl funding at all. 

Mr Ertel. When \ou do this and you get involved with corpora- 
tions, as I think \ou ought to, is there any restriction or require- 
ment imposed upun the universities by corporations who contribut- 
ed to these laboratories? In other words, do they direct the focus of 
your activities'^ 

Dr PosvAR No, they do not in this case. Our surface science lab- 
oratory will be totally controlled by the university. It will ha^ve 
open inquiry, with no more than brief restrictions that are propri- 
etarv It will be an independent laboratory funded by the enlight- 
enment of the Gulf Oil Corp. and others. 

The American chemical industry has produced— you will hear 
other colleagues of mine who may know a lot more about these 
things than I do— the American chemical industry has come up 
with a superb proposal in association with universities for funding 
basic research at corporate expense for investigators in the chemi- 
cal engineering and chemistry departments of major research uni- 
versities throughout the United States., This program may be the 
most noteworthy example at the present time of university indus- 
trial cooperation in basic research. 

We ha\e discussed at length among university presidents the pit- 
falls and problems in joint university-corporate cooperation involv- 
ing joint ventures and contracts where diverse interests must be 
brought into aci;ommodation. One kind of accommodation is to pro- 
vide that in any joint venture, the corporation will have the right 
to patent, but university investigators will "be assured the right to 
reasonably prompt publication. * / 

As long as we have the right to publication— open access— we 
have preserved a value that is' critical to us. 

Mr ErteL; Thank you very much, Mr. Chairman. Thank you for 
your answer. 

Mr Walgren. Congressman Shamansky. 

Mr. Shamansky. Thank you^ Mr. Chairman. 

I was extremeh interested in your testimony Recently the presi- 
dent of Ohio State University, Edward Jennings, came to Washing- 
ton fur a luncheon with the Committee on Higher Education and 
he pointed out that the equipment in the United States is almost 
two generations behind. It would take $50 billion just to update the 
laboratories They are spending about $2 million a year and they 
wanted to ^ut a special fund of $2V2 million on top of it, but the 
State of Ohru is $1 billion behind and just coming on with very big 
cuts in the»budget. 

I thought \ou were really too kind when you suggested that per- 
haps the budget \vas inadvertent. I certainly do not wanfto 
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Dr PosvAH. I am simply saying that if national security and na- 
tional defense are indeed a top priority, the failure to stress foreign 
area studies is fundamentally inconsistent. 

Mr. Shamansky. I do want to point out some of the things that 
we as a committee have to wrestle with, the committee last year 
put back the $50 million that the administration wanted to take 
out, but in the Gramm-Latta budget that was wiped out in one fell 
swoop. 

So that is how we got the $21 million. In spite of our commit- 
ment, not because of it. We did not acquiesce except insofar as they 
had the big shootout aim^g the budgets. That is what it is. 

The administration, imust point out, still has its very special 
pets like the Clinch River breeder reactor. They put that back to 
the tune of $240 million. Mr. Stockman himself wrote a letter 
saying, in 1977, it is a turkey and should not get a penny. It is that 
kind of thing, and of the R. & D. money going into the energy field, 
I think^SO percent or more goes to nuclear power, to the regular 
fission things to the exclusion of almost' everj^hing else. It is 
almost an -obsession with nuclear fdr the exclusion of everything 
else. 

In a sense, I am begging you and your colleagues to make the 
ca^e, not just to us because I can assure you it is perfectly obvious 
that we are convinced. But you have a number of Con'gressmen 
from the suburbs in this area who really need this message because 
it is the^children of those people^ who need you here. And you are 
not going to be able to educate them. 

Thank you. 

Mr. Walgren. Thank you, Mf. Shamanfeky. 
We appreciate very much your contribution. Dr. Posvar. Thank 
you very much, * 
Dr. PosvAR. Thank you. 

Mr. Walgren. The first panel represents universities and I 
would like to ask all three members to come up to the table. 

Dr. Jerome Rosenberg, dean of the faculty of arts and sciences at 
the University of Pittsburgh; Dr. Daniel Berg, provost, Carnegie- 
Mellon University, and Kurt C. Schreiber, acting dean, graduate 
school, Duquesne University. 

Gentlemen, we want to welcome you to the committee and again 
express our appreciation. Why don*t we go through your state- 
ments sequentially in the or'3er that they appear on the witness 
list and then we will have some discussions with the panel. 

So if I could ask first. Dean Rosenberg. 

[A biographical sketch of Dr. Rosenberg follows:] 

^ Db Jerome L Rosenberg 

Dr Jerome L Rosenberg received hi^ graduate training in physical chemistry at 
Columbia University ^ where his Ph.D. was awarded m 1948 During the 40*s he was 
associated with the SAM Laboratories of the Manhattan Proiect in New York, He 
went to the University of Chicago in 1948 as an A E C Postdoctoral Fellow in the 
Physical Sciences* and remained there until 1953 as Research Associate (Assistant 
Professor) in the Insitute of Radiobiology and Biophysics. He jomed the faculty of 
the Department of Chemistry at the University of Pittsburgh in 1953, and trans- 
ferred to the Department or Biophysics and Molecular Biology as Professor and 
Chairman in 1969. His fields of research have included photosynthesis, photochemis 
try. and molecular spectroscopy His published work includes numerous research ar 
tides, a pedagogical book in chemistry, and a non technical book on photosynthesis. 
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Since VM*J hv \u\n Uh-ii I Van ot the Kat ult> of Art6 and Scienceb and he has also 
held the title of Vice Provost hince 



SJATEMENTS OF DR. JEROME ROSENBERG, DEAN, FACULTY OF 
ARTS AND SCIENCES, INIVERSITV OF PITTSBURGH^ DR, DANIEL 
BERG, PROVOST. CARNEGIE-MELLON I NIVERSITY; AND KllRTC. 
SCHREIBER, ACTING DEAN. (JRADl'ATE SCHOOL, DUQUESNE 
I'NIVERSITY 

Dr. Rosenberg Thank you, Congrebsm!in Walgren, and members 
of the subcommittee. 

I will shorten the report of my prepared statement because you 
have already covered some of the ground that was contained in my 
statement. 

Mr Walgren Let me say at the outset that written statements 
will be ma(Je a part of the record automatically and please proceed 
to summarize or communicate however you feel most effective in 
covering the area that you'would like to cover. 

Dr. Rosenberg. I wanted to begin by saying that there are some 
things that' I think are going well in our system. At- our university 
we have not had a problem of attracting students at the undergrad-. 
uate level into science and engineering programs. 

In fact, we have had increasing enrollments in these areas and in 
a broad based liberal arts college I really would hate to go above 
oO-percent science majors and that is about what we almost have 
right now. It is up from abput 40 percent 10 years ago. 

There may be some problems .eveQ at the undergraduate level 
looming ahead as a result of ch^ng^s in the Federal student sup- 
port programs, however, and I think that is a point that we have to 
be watching in the next year or two, I particularly am fearful that 
we will be set back in our efforts to increase the representation of 
blacks in our community of trained scientists and engineers. This 
has been a very difficult problem for the whole country and i.t is a 
problem that requires attention from the high school level on up. I 
am afraid that the diminution of student aid will make it^particu- 
larly difficult to attract students, who by reason of educational dis- 
advantage are in need of special programs, particularly many of 
our black high school students, into scientific and technologically 
based programs at the college level. 

Our more -serious problem with attracting students is the prob- 
lem of attracting .students at the graduate level and post-doctoral 
level. I think there are a number of reasons*and I aqi' not sure 
what all of them are. I think the Federal Govertiment x^an help in 
some of these, but probably the pr9blem-i3 bigger th^n one that the 
Federal Government alone could'dfedl with*' 

I thi^k there is still a nlistaken noticJn that there is a difficult 
job market for Ph. D.^s in science 'and engineering. Actually the 
contrary is true. There are many "jobs, going begging. There are 
many vacancies pn college faculties that have not been filled in the 
science and engineering subjects because we have had too few stu- 
der^s pursuing graduate work. . ' ' - 

Another reason Is that iiji fields whe^e there are many opportuni- 
ties at all degree levels, students are being siphoned off into the 
employment market at the bachelor's level and do not find enough 
'incentive to move on (or graduate study and research careers. 
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The school of engineering at the University of Pittsburgh jlfur- 
rently has 10 vacancies. Some of these have existed for as long as 2 
years in certain fields^ It is interesting that when these positions 
are advertised, 9'5 percent of the applications in many instances 
come from foreign scientists. ' . - 

Universities have, indeed, filled faculty positions with nonciti- 
zens. We are very pleased to attract foreign scientists when they 
are highly qualified, but we have increasing visa problems and I 
thmk we have increasing problems of building up the strength of 
American science and technology. 

It is true that the predoctorafl fellowship program of the National 
Science FoundatioR -has been retained in the proposed Reagan 
budget. But even so, the predoctoral program is considerably below 
what it had been a decade ago. 

In the biomedical fields we have had a big drop off of Federal 
support at the predoctoral level, particularly in the form of the 
NIH and NIMH training grant programs. These have been cut 
back very seriously and I understand that in the next year they 
are targeted to be cut back even more. 

So we can look for increasing difficulties in attracting young 
people with good baccalaurate degrees and good^ basic traifiing in 
biological subjects to enter graduate programs in preparation for 
^ research and teaching careers. - 

I think that the manpower legislation which your committee is 
^onsoring does have promise of addressing some of these prob- 
lems. There are problems of encouragement in terms of fellowship 
support. There are problems in' terms of mounting good national 
projections of needs. 

For example, it has been well known that the national enroll- 
ments in engineering schools have gone through cycles of ups and 
downs and students are not wise enougl? to read the messages or 
notice what the market will be for a trained engineer 5 years after 
a student has to decide what to do in his professional preparation 

So we have had this mismatch repeatedly going through 7- or 8- 
year cycles. And when students refuse to enter engineering schools 
as freshmen because they see thafparticular year there are not a 
good many jobs, then we find that when, the Jobs open up we don't 
have the people to fill them. 

Right now we are in the upswing in Pittsburgh and throughout 
the country. But I think that a systematic manpower councU would 
be able not only to supply not only the good data and the good pro- 
jections, but to help to provide the incentives to young people to 
choose fields for their own careers which are consonant with their 
own interests and talents and training, but also are consistent with 
national needs. , • i rr- 

The other area that I had wanted to mention that makes it diffi- 
cult to recruit faculty is the instrumentation problem the chancel- 
lor recently spoke of. One of the most exaggerated problems is in 
computer science. Computer science faculties have organized them- 
selves into a national computer science board and they take stock 
every year of the nifmber of Ph. D.'s being produced, the ftumber of 
Ph. us being sought by universities, and the number being sought 
by the national economy and society as a whole. 



23 

We have the mismatch by a factor .of 6 to 1 in this fie\i; that is, ♦ 
there are six times as many positions listed, for Ph. D/s than we 
have new Ph. D/s being generated to fill the market. 

One consequence has been a leaking out of faculties from univer- 
sities into industry, not only for more lucrative salaries, but more 
particularly for more attractive woi^ing environm^ts* in terms of 
modern computer equipment and facilities. The equipment backlog 
that the chancellor spoke about is one that affects the training of 
graduate students and affects the recruitment and retention of fac- 
ulty as well. 

Finally, I know that this particular hearing is conducted to refer 
to science education rather than research, but I do want to empha- 
size the linkage especially at the graduate level. The training of 
graduate students is closely linked to research. The training of a 
graduate student in research training and the health of our gradu- 
ate educational programs cannot be separated or factored out from 
the health of the overall research effort at the university and in 
the country. 

I think that we have problems. I think that the interesting sug- 
gestions of this committee as formulated in the bill for a systematic 
study and provision of incentives in the manpower area are inter- 
esting and useful new initiatives that may help to bring us out of 
some of the difficulties with which we are r\ow faced. »^ 

[The prepared statement of Dr. Rosenberg follows:] 
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Stateoent of Dr. Jerone L. Rosenberg 
Dean of the Faculty of Art* «nd Sciences, and Vice Provost 
University of Pittsburgh 
before the 

Subcotaoittee on Science, Retetrdi and Technology 
of the Conaittee on Science and Technology 
U.S. House of Representatives 
Hearing in Pittsburgh, Pennsylvania 
February 11, 1982 



I an pleased to appear before this subconndttee to describe some 
of the problems we are facing at our institution in science and engineering 
edacation and to point to aotae areas where we have benefited by partnership 
with the federal government and to aome where this partnership needa to be 
strengthened. 

First let me oentlon sonc successes. Over the past decade we have 
had a good and increasing flow of undergraduates into scientific and engi- 
neering fields. Ours is a conprehensive university where students have a 
free choice in selecting their majora, and they have been choosing engineering, 
mathematics, conputer science, physical, biological, and behavioral 
sciences with increasing fr^uency over this period. A second sign^ 
technological strength has been the steady growth of research activity, 
measured by either number of scientific publications per year, total annual 
research expenditures, or annual rate of federal funding through "" ^rch 
grants or contracts. We are pleased that in gross figures the President's NSF 
budget for basic Vesearch for FY83 shows continued growth, at least in 
current dollars, and we note with satisfaction that attempts to withdraw 
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funding disproportionately froa the «ocial «nd btfh«vlor«l sciences have 
apparently been thwarted. There are weaknesses and danger 8igns» however, 
both In these and in other aspects of science education. 

Undergfaduate Education for Science 

We in Western Pennsylvania share the national frustration over our 
Inability to attract larger numbers of blaclc students into science pro- 
grans. To the extent that this results froa a long history of social, 
econonic» and e<Iucational disadvantage, wfr fear that the projected 
reductions in student aid for the neediest students and the phasing 
out of special opportunity programs nay reverse the soall gains we have made 
in bringing blacks into a fuller participation in science and technology- 
based career^. 

For all of our undergraduates we are faced with a growing crisis 
of facilities obsolescence. Just as our society is caught up in a rapidly * 
evolving scientific world, our colleges are enneshed in serious financial 
problcns which wakes it difficult to provide laboratories that can train 
students for the new technologies. The inaginative NSF programs of the 
60*s and 70 's, like the Science Development Program or CAUSE, are no 
longer available to encourage designated colleges selected competitively 
to participate through cost-sharing in curricular and inatruoental inno- 
vation. Even the smaller scale Instructional Scientific Equipment Program 
'for Undergraduate Science Education, under which our University has 
received support for five separate programs in the last three years, is to 
be elioinatcd next year. How will our colleges be able to provide for 
their atudents realistic itodeTs of the latest in interactive computfng, 
in biopolymer separation, or in stress analysis without major outside 
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help? I an not convinced th*t tax incentive* for equipnent contributions 
froo the private sector will be enoughi the result* to date are not encouraging. 

This country has been plagued over the past several decades vith 
cycles* of ups and downs in engineering enrolliaents that have characterise 
tically been in aisnatch with national needs because students enter their 
baccalaureate training yith a perception of the existing opportunities 
vhen they are high school juniors or seniors rather than of the opportuni-* 
ties projected ^for the year la which they would receive their baccalaureate 
degrees. I aa pleased that your Coisalttee Is considering a Manpower Bill 
which provides for defining a national manpower policy for the technologi- 
cal fields, one objective of which would be to relate ^training capacities 
"and student recruitcent to projected entployment opportunities. 

Graduate and Postdoctoral Education 

As a nation we have been less successful over the past decade In 

» 

attracting the most talented of our young pebple to pOrsue graduate 
degrees in scientific fields. There are complex *reasons for this, including 
the co6petitive attractiveness of careers in the independent professions 
like law and medicine, the dire false warnings of poor eoployraent prospects 
In college teaching and research, the lure of lucrative technical employ- 
"Sent at the bachelor's or master's level, and the diminution of a 
national conscious awareness of the importance of research careers that 
peaked in the decade following the launch ^f Sputnik. 

Our Qodern society needs more trained Ph.D.'s In many of tiie 
sclentltic fields than are now being graduated. In Computer Science, an 
extreme case tQ be sure, the ratio of demand to supply has been e^C^xnated 
to be close to six. We have the nationally competitive NSF prcdoctoral 
fellowships in the physical and mathematical sciences, that d6 help to. 
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encourage the \>t$t students to enter doctoral studieSj but there are only 
a Third J^he number that were avarded at the peak of the science booQ 
and postdoctoral awards will be eliminated completely next'^year. The 
scope of the NIH and NIMH^predoctoral and postdoctoral training prograos 
in the biological and behavioral aciences has been drastically curtailed. 
Two years ago we had thes« training grants^ in four different programs in 
Che Faculty of Arts and SciertceS^ at th© University of Pittsburgh; naxt 
year ve will have do acre than two and ve are Jus^ as conpetitive as we 
ever were ii\ terms of the intrinsic quality of our programs. 

Graduate training in science is closely reflated to research. X 
know that research is not the principal subject of this "hearing, but I 
do want to eophasizc^^^he linkage between graduate stucly and the vi^or 
of research activity at a University. Graduate Students must be assimilated 
into active research projects, and students usually gravitate to Chose 
universities and to those faculty sponsors whose research programs are 
externally supported, usua^lly by the federal government. For experimental 
research problems the support is necessary to maintain the laboratory 
facilities; for eithex^ experimental or theoretical problems the^support 
can provide a stipend for the graduate a^iimt^ Thus, the social benefit 
of federal support of research at universities iff^sH^X only the outcome of 
the research ftself but also the training of a new generation of scientific 
investigators.' X want to cite one special problem that is developing in 
experimental nuclear pt\ysics. The National Science Foomdation currently 
suppcyrts about nine accelerator la'boratories at universities. Productive 
work in nuclear physics is done at each of these. Because of projected 
budgetary problems. NSF is contemplating withdrawing its^ support.from 
some of these laboratories and encouraging the facilities at chose univer- 
sities to redesign their research programs so that they could be carried 
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out «t the national l«bor«torlc3 , such as Brookhaven or Femilab. 
Although this tT«nsfcr of activity night lead to an tnprovcoent in cost 
effectiveness xacasurcd as the anount of research perforoed per dollar, there 
would be a clear loss in the capacity to train graduate students. At the 
University of Pittsburgh We are currently training a dozen students at our 

V 

Nuclear Physics Uboratoryi with the satae faculty we could probably train 
oaly four or five «c the Tiational laboratori^. 

The sl)ortagc of graduate students, ^nd thus of new Ph*D. 's, has 
caused a real national crisis in attempts to fill faculty positions. The 
University of Pittsburgh has had unfilled authorised faculty vacancies 
in engineering, computer science, coal geology, and nuclear physics in 
spite of vigorous rccruitaient searches that have extended up to four or 
five years in sone cases. We are not unique. The cspacity to maintain our 
teaching progcans in these fields, at both undergraduate and graduate 
levels, is aeverely threatened. 

Summary 

We, as a nation, have becooe world leaders in taany fields of 
science. For the past forty years we have doailnated the Nobel laureate 
rosters and have been the chief exporter of science and technology. We 
have great fiscal and; hunan resources with a tradition of considerable 
Ingenuity. Wc have recently begun to lose sotae of this leadership, 
however, both in hunan creativity and in the technological marketplace. 
The loss is not irreversible, but the maintenance of a strong American 
acicnce and technology require* a strong and enlightened national resolve. 
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Mr. Walgren. Thank you very much, Dean Rosenberg. 

Next we will have Dr. Berg. 

[A biographical sketch of Dr. Berg follows:] 

DANIEL BERG 

CARHE6IE-MELL0N UNIVERSIH 
Pm$BURGH» PENNSYLVANIA 15213 
Phone: (41^) 578^74 3 

Hoi9e Address: 1623 Br«nn1ng Road 

Pittsburgh, Pennsylvania 15235 
Phone: (412) 371-1163 

Education: B,S. City College of New York (1950) 

(Physics and Chemistry) 

Phi BeU. Kippa (1950; 

M.S. Yale University (1951) (pr^sical Chemistry). 

Ph.O, Yale University (1953) (Physical Chemistry) 

Graduated from Westinghouse Business Management Program 
University of Pittsburgh (1953-1956) 

Graduated from Advanced Management (Program for Executives) 
Graduate School of Industrial Administration 
Carnegie-Mellon University (1971) 

Present Position Provost, Carnegie-Hell on University (1981 - ) 
(Professor of Science and Technology) 

Prior Positions Dean, Mellon College of Science fr977-81) ^ 
(Professor of Science and Technology) 
Carnegie-Mellon University 

Technical Dirl'^torTwestinghouse ig75-1977 
(Adjunct Prtfessor of Engineering, Carnfgie-HeUon University 
Adjunct Professor of the Graduate School of Industrial 
Administration, Carnegie Mellon University) 

Manager, Enerty Systems Research Division, Westinghouse 1974-1976 

Director of Energy Research, Westinghouse 1969-1974 

Manager of Insulation i Chemical Technology Department 1967-1969 

Manager of Inorganic MateriaU, Westinghouse 1966-1977 

Section Manager, Chemical Technology, Westinghouse 1964-1966^ 

Section Manager, Physical I Inorganic Chemistry Section, 
Westinghouse, 1960-1964 

Advisory Scientist, Westinghouse 1959-1960 

Research Scientist, Westinghouse 1953-1959 
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Socjc Professional 
Activities and 
Associations: 



Visiting and 
Review Cocnnittees: 



Consultation; 



Boards: 



Honors and Awards, 
Memberships 



Fellow - Mterlcan Association for the Advancement of Science 

Fellow • Institute of Electrical and Electronic Engineers 
(Past President G-32) 

Fellow - Aroerican Institute of Chemists 

Ex-member of tne Board - Pennsylvania Science and Engineering 
Foundation and Governor's Science Advisory Coffinittee 

Editorial Board - Energy Systems and Policy 

Author of approximately 50 technical and management articles 
and books. Inventor of 14 patents. 

Department of Cocioerce (Experimental T^hnology 
Incentives Program) ^ ^ 

National Acaden\y of Sciences (Inorganic Katerials - NBS, 
and Advanced Power Generation) 

DOE - ERAS Review Panel 

Yale University: Chemistry Departnent 

Chairman University Council on Sciences- 
Physical 

City College of NY: National Acaderny of Science and 
Engineering Review Cotmlttee 

Various Industrial and Governmental Organizations - 

Including LubrUol, Lord Mfg., Westlnghouse, Monsanto, 
Wyoming Mineral, Copperweld, DOE, NRC, etc. 

Board of Di rectors ;^EIA Incorporated, Argonne Universities 

Science Advisor to various Boards of Directors and Science 
Advisory Council member of several corporations 

National Acaden\y of Engineering (1976) 

Phi Beta Kappa 

Belden Prize 

Sigma XI 

Alpha Chi Sigma 

Cosmos Club - Washington 

American Chemical Society 

American Physical Society 
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STATKMENT OF DR. DANIEL BERG 

Dr. Berg. Thank you very much, Mr, Walgren, Mr. Ertel, and 
Mr. Shamansky. I am pleased to make a few comment^. I don't 
intend to follow my printed remarks. 

First, I would like to talk about the special education system re- 
quired for science and engineering. Then I would like to talk about 
the impact at CMU of some of the recent budgetary changes. 

I think we know that there are many good reasons to have a 
strong science and engineering educational system. Many of these 
are spelled out in the bill, H.R. 5254, and I think by your prior 
comments. They include productivity, innovation, world competi- 
tive strength and defense. To these I would add quality of life and 
an understanding of ourselves and nature. 

There have been several comments made with regard to the mar- 
ketplace. I think it is indeed true that if you give the marketplace 
enough time that this will all work out, but unfortunately there is 
a time lag involved that is literally ^at least a decade. Grammar stu- 
dents today who are not getting the proper science and mathemat- 
ics training, will not end up in graduate school, literally 10 years 
away. If students are missing out on mathematics at an early 
stage, the> are effectively foreclosing options that are not recover- 
able. It is clear to me, then, that the Federal Government has a 
crucial role to play in early education and specifically early educa- 
tion in science and engineering. 

Further, I would like to support earlier remarks of you. Con- 
gressman Walgren and others that there is a crucial role that the 
Federal Government has to play with regard to a scientifically 
aware citizenry. We all know that there are all kinds of societal 
issues that require a greater understanding of science and technol- 
ogy on the part of the scientifically illiterate citizenry thail cur- 
rently exists. I think this is shocking, especially when we consider 
the economically competitive situation in terms of Germany and 
Japan, and the politically and militarily competitive situation with 
the Soviet Union. All that I have said I think argues for the bill, 
H.R. 5254. I think it is clear that we have to be anticipatory of 
events and societal requirements rather than reacting to a crisis 
situation when the system in place requires 10 years or longer to 
respond to our immediate needs. 

Now, I would like to talk about a few impacts at Carnegie- 
Mellon. We all know that we are a special kind of school in many 
respects. We have an ongoing policy that any student that we 
accept on academic grounds, will be guaranteed, by CMU, the fi- 
nancial wherewithal to come and matriculate. This financial 
wherewithal may be a grant; a loan; or a job; or a combination of 
all these things. This guarantee is especially important because of 
the cutbacks in student loans. I would say there is a small panic 
among students who are applying to universities at the present 
time. To live up to policy, which we are still trying to do, we have 
had to increase our own commitment, that is, our own expendi-^ 
tures by about 50 percent from $3 million to well over $4 million in\^ 
order to allow financially restricted students to come to CMU. 

Overall, as a university, we are still in an exceptional position 
because of the very large industrial support, alumni support, and 
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endowment support that we get, but, having said all of that, there 
remains significant uncertainties surrounding our future. 

One case in point, is our Robotics Institute which is supported 
both by industry and Government Clearly, this is an area of our 
expertise because of our technological background, and our exper- 
tise in computer science and artificial intelligence. This is an area 
that we hope to expand Tol^q this, we require room for expansion. 
We have been negotiating witfi the Bureau of Mines for the proper- 
ty that they would like to give up. We are now concerned just 
where we are going to get the money to pay this expansion, given 
the need to use our ow n funds to replace grants and loans that stu- 
dents would otherwise get from the Government. 

Dean Rosenberg mentioned and I want to second his comment 
concerning the impact on minorities and women, especially in 
graduate science an^ engineering education. 

It has been our "observation that the minority students who go 
through our system and do quite well are in very strong demand in 
industry. Because of giving up of another 4 or 5 years to get a 
Ph D and really to struggle through at economically depressed 
salaries, many have elected to go into industry 

'Other areas of our concern include the fact that we have expand^ 
ed our biological activities in molecular and cellular biology in re- 
sponse to educational and scientific demand and we are very much 
concerned about Federal support in these areas for what we consid- 
er our brilliant young faculty. 

As you all know, we have already seen the impacts of Federal 
curtailments on our social scientists. I think the country is going to 
feel the results of that in another decade. I thinlTb^t will result in 
a lowering of the quality of research. We are going to see, unfortu- 
nately, and we are going to see when It is too late. 

Let me give you left-handed view of what is going on in this 
regard Frankly, we have benefited *by the cutbacks in a lot of uni- 
versities throughout the country. We have been able, because of 
our own peculiar nature, namely, well known in engineering and 
highly coupled to industrial support, we have been able to hire out- 
standing faculty from major national institutions, institutions that 
no^ longer can afford to keep them because of retrenchment. So on 
a microscale, we have benefited, but I assure you the country has 
not We just happen to be lucky because we are in the right area 
today and are getting top students for whom the demand has been 
very high. It has also, however, required special requests for 
alumni support by our president, getting jobs for students, institut- 
ing CMU job programs, and using our endowment money to meet 
our philosophy of matriculating anyone academically qualified. 

Again» I think we have been well supported by industry and 
clearly we are accenting this even more. As a result, our engineer- 
ing activities have been doing exceedingly well, but the basic re- 
search areas, especially in Certain areas, are not doing as w.ell. It is 
clear that DOD is going to increase their fupiiing in the basic re- 
search areas, but some areas of basic science are in trouble. This is 
primarily true in physics, parts of chemistry, and as I alluded 
before, the social sciences. 

When we talk about science, from science to marketplace, we are 
talking decades. When we are talking about graduate school stu- 
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dents' becoming working scientists' and engineers, we are talking 
about a sjngle decade. But the time required for basic science to 
impact the marketplace is at least several decades. 

I hope I have covered with a few points things that lead me to 
conclude that H.R. 5254 is very much needed, I have also tried to 
cover some current and anticipated impacts at CMU. Unfortunate- 
ly some of these effects we won't see for a decade and by then I am 
afraid it will take a long, involved,' and expensive process to rectify 

Thank you. o „ ' i 

[The prepared statement of Dr. Berg follows:] 
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' Revised 
2/10/82 

THE IMPACT OF REDUCTIONS IN FEDERAL PROGRAMS SUPPORT FNG y 
SCIENCE AND ENGINEERING EDUCATION AND THE "NATIONAL 
ENGINEERING AND SCIENCE MANPOWER ACT OF 1982" H.R. 5254 



name is Daniel Berg, I am Provost of Carnegie-Mellon University 

specifically responsible for the science and engineering colleges and 

Mellon Institute, our Institute heavily directed toward industrial 

sponsored research. I also havfe the assignment of research for the whale 
> 

campus, and I'm directly involved in otir Robotics Institute. 

I appreciate the opportunity to give somfe cociments concerning the 
impact of reductions in Federal programs supporting science and engine- 
ering education. ' 

Today I only want to make a few points on this subject, which I 
think his been fairly well explored. The first point, a traditional 
one, is that the market place will eventually take care of our need for 
scientifically, and technologically trained personnel. This will come about 
because the increasing shortages of these people will cause the salaries 
to rise and students will see, as they already have, that there are 
shortages and will start studying the right fields and eventually get the 
graduate training that is>equired to go out into the work force. Un- 
fortunately', in a real and current context, there are several impediments 
to this happening. ' 

One involves the cufrent^trend to increasingly limit accessibility 
of ^tudents to whatever education they need by across-the-board cuts 
in student financial aid, including loans, / 

Exacerbating this is a beginning trend on the part of universities 
to charge toition rates that vary among disciplines, rates th^t are, it 
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is argued, more reflective of the real cost of the education and 
the income benefits a student will receive. Since science and 
technological educations are niore expensive to*provide it is likely 
the cost to the student will rise at a faster rate than for educati^on 
in general. 

Finally, if the current tendency toward decentralization of 
education and educational policy continues, it will be increasingly / 
hard for national educational needs to surface and to be responded to. 
Regional or local systems will respond most directly and quickly to 
regional problems. There is currently no market place guarantee that 
national and local priorities in an environment of limited public 
responses will be compl imentaryto, or^'supportive of. each other. 

'Additional problems exist, ^ven if the system is responsive to 
national prioi^^ties^ there is a significant time lag between recognition 
of heed and the graduation o'f appropriately educate^ ^eopl'e'. The ground- 
work for a good scientifit and technical education' begins in grade school. 
If .it begins later, a good 'deal of tiatch-up must occur. Additional 
resources; expended i'n ,a \^\it\) shorter period of time, must be allocated. 
Options for students are •foreclosed i/ students miss out on mathematics 
at an early stage. ^ ^ ^ .W ^ 

I am making tKe point, first, that -the Federal government should 
play, needs to play, a crucial role in promoting the general welfare 
and 'providing for the defense of this country; and, secondly, that a 
vital element in this role is in seeing that our educational system. 



in this cas6 for engineering and science, is appropriate for our current 



and future needs. 



I think we here all agree that science and technology education 
are of fgndamental importance for our society and of fundamental importance 
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j to (Mfntaining, improving and expanding our infra-structure. Clearly 
the Aininistration's search, and our nation's requirement for, improved 
productivity, new industries, improved health,* and improved mi 1 i tary 
capabilities, has at its core the need fdr a highly coinpetenj and ex- 
panding group of scientifically^and technologically trained individuals, 

I have seen, recently, figures from the American Electronics 
Association which state that in the field of electronics and computers 
alone, only 1/3 of the engineers needed by 1985 will be available, namely 
about 70,000 of 200,000 electrical engineers and computer science 
graduates, needed by them, are presently in the educational pipeline. 
This figure of 70,000 graduates can be compared to the quarter of a 
million graduated, per year, ^ tKe Soviet dnion. In Japan, which has 
, a population appro;(imately 1/2 our size, they are actually graduating 
about 25X more engineers, per year, than we are. 

I think it is clear that if science and mathematics are weak in 
grade school and high school, then we are going to end up with inadequate 
numbers and inadequately trained scientists and engineers a decade hence. 
I think one of the tragedies of these budget reductions'*^ cutting the 
early education as well as cutting the support for undergraduate and 
graduate education. 

To reiterate, the Federal government, specifically the National 
Science Foundation, plays a critical and inherently unique role in 
curriculum development, teacher training, etc. The talk at this time 

that we have to curtail the Federal budget should not become aa excuse 

, ' « 

fcr our abrogating our responsibilities as a nation to provide f^or our 

continued strength and growtifi. . 

* There is Another point* though that should be made. If competently 
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trained scientists and engineers are at the core of our continuing 

prosperity, a scientifically aware citizenry Is ^t the core of a 

responsive and, effective voting population. Scientific and techno- 

logical Illiteracy among the general population could lead to dis- ^ 

asterous public decisions o« such things as energy. So 1 think budget 

cuts that decrease the ability of our high schools and grade schools 

and colleges to function are a disservice to the nation. 1 am pleased 

to see that a variety of states are starting to support new programs 

for science Jind technology because they see the cruclaT^importance to 

the economic well-being' of the state. Just recently Pennsylvania has 

announced an attempt to establish a suniner Science High School for 

gffted high school students, I applaud this. I think it Is highly 
• 

desirable and- quUe welcome. However, 1 think In addition, there Is a 
need for a FedeVal concern for the wealth and vitality of our scientific 
1 i teracy . 

All these factors, the need for an effective national science and 
technology policy; the impossibility of placing catch-up once an early 
scientific education has been denied; the need for a highly competent 
and growing scientific and engineering cofmunl t)^; and the need for a 
society knowledgeable abdut scientific and technological needs and 
concerns; argue for the passage of Act H.R. 5254. 

Clearly, we need sorae kind of planning which anticipates, rather 
than reacts to system ^needs. The Inherent time lag within a Recent ral- 
i'zed, diffuse system in surfacing and articulating science and technological 
needs and pr'iorlties. If left to chance, -^reates problems we cannot afford. 
Therefore It seems to me this Act Is very desirable. '^^ 
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Mr. Walgkkn Thank you very much, Dr. Berg. 
Third, Dean Schreiber from Duquesne. 



STATEMENT OF KURT C. SCHREIBER 



Mr. Schreiber. Thank you very much. 

Representative Walgren^ distinguished panelists, ladies 'and gen- 
tleman, my name is Kurt C. Schreiber. I am the" acting dean of the 
Graduate School of Liberal Arts and Sciences at Duquesne Univer- 
sity. I first joined the Duquesne faculty in 1951, and my v^ork at 
the university includes 15 years as chairman of the department of 
chemistry and 5 years as assistant dean of the college of liberal 
arts and sciences* at which time I was responsible for coordinating 
the activities of th^-Jepartments of biology, chemistry, mathemat- 
ics, and physics. I hold the rank of professor of chemistry. 

Duquesne University is a private, independent institution located 
in Pittsburgh, Pa. It was founded 103 years ago, and presently 
offers programs on the baccalaureate, master's, doctoral, and pro- 
fessional levels in its ^ight schools of study. The college of liberal 
arts and sciences, the graduate school of liberal^-Srts and science, 
the school of law, the school of business and administration, the 
school of pharmacy, the school of education, the school of music, 
and the school of nursing. 

In addition to its liberal arts and social science programs, the col- 
lege of liberal arts anfl sciences offers the following natural and ap- 
plied science majors (In the undergraduate level, biochemistry, biol- 
ogy, chemistry, computer science, liberal arts7engineering, math- 
ematics, and physics. On the master's level, programs in these 
areas include biochemistry, biology, chemistry, mathematics, phar- 
maceutical chemistry, pharmaceutics, pharmacognosy, pharmacol- 
ogy, and toxicology. Doctoral level programs in the sciences include 
chemistry, medicinal chemistry, and pharmaceutical chemistry. - 

Our purpose in participating in today's hearing is, first, to ex- 
press our deep concern as members of the scientific and academic 
community the impending budget reductions in the fields of the 
natural an^ftpplied sciences, and second, to voice our position on 
the proposed House bill, H.R. 5254, as introduced by Representa- 
tives Walgren and Fuqua. 

Duquesne University is primarily a teaching oriented rather 
than research intensive institution. Our science majors are fewer 
in number than at our sister institutions of Carnegie-Mellon and 
the University of Pittsburgh, nor ^re we as deeply involved in in- 
tense research activities. 

Because of our emphasis on a broad based, liberal arts education, 
however, Duquesne is affected in ways that are different, more 
subtle, but no less serious than those experienced by institutions 
with greater commitments to research. 

In addition to our science majors, other students majoring in 
other areas who are required to take 2 years of science as part of 
their graduation needs are affected by the quality of instruction 
and the learning experience in the natural sciences. Add to this 
number those students in our school of education preparing them- 
selves for careers as jelementary and secondary school teachers in 
the sciences, and it is obvious that any factors affecting the quality 
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of the science curriculum at the oiniversity will also influence a 
much broader spectrum of students^ than only those majoring m 
thft-Scieaces. , , . 

One of the primary concerns in the natural sciences at Duquesne 
haiCbeen the pressure tf keep pace with the growmg technological 
--^cum^ demanded of our graduates for placement m either indus- 
try or graduate degree programs. The practical asp^ts- of science 
education at Duquesne are integrally related to the theoretical as- 
pects, precisely because of the applied nature of scientific disci- 
plines. While the quality of our faculty and their teaching profi- 
ciency remain excellent, the overall quality of the learning experi- 
ence in the sciences could be seriously impaired by a general de- 
cline in.the quality of practical ''hands .on" experience available to 

our students. . , i i.- j x 

The practical aspects of a scientific education are closely tied to 
the availability of scientific equipment that is not only operable 
.but in step with the level of technological advancement that we 
have reached 

In the most recent report submitted in 1977 by the University to 
the Commission on Higher.Education of the Middle States Associ- 
ation, a consistent theme was expressed by all of our programs in 
the natural sciences: Years of use and rapidly changing technol- 
ogies regularly render much of our instructional equipment obso- 
lete. The university has expended considerable portions 5i its own 
funds— as well as relying on industry support— to replace or re- 
store vitally needed instructional equipment, but the struggle to 
provide instrumentation that is in step with our present level of 
technology grows increasingly difficult with each technological ad- 
vance and the spiraling cost of such equipment. , i * 

The equipment used in science education is directly related to 
the curriculum. Serious deficiencies in instructional equipment not 
only impede the quality of education offered, but also serve as an 
obstacle to the development of new and challenging curriculum. 

Perhaps one facet of the problems created by the current budget 
rollbacks that is often overlooked or little understood is the human 
element, particularly as the cuts may affect the recruitment and 
retention of students. Students are affected not only by declines in 
the overall quality of university science programs, but in the 
shrinking funds available for various forms of financial aid. 

At a time when experienced researchers are needed as never 
before to keep pace with the rapid developments in technology and 
to enable this country to compete with foreign nations whose tech- 
nological manpower, know-how, and production challenge and 
exceed our own, we are witnessing a disturbing decline in both the 
number, of and percentage of students who pursue graduate study 
in the sciences. 

The reduction of fundiftg for financial aid works an especially 
difficult hardship on private institutions like Duquesne, which has 
a small endowment and a pattern of steadily increasing costs 
common to private higher education. With the rising costs ot at- 
tending a private university, it is essential that in addition to re- 
taining the highest possible quality and standards academically, in- 
stitutions themselves remain financially accessible to as many stu- 
dents as possible. 
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Declining funds for financial aid, more specifically, most severely 
affect such groups as women and minorities. In the graduate chem- 
istry program at Duquesne, for example, a nearly even ratio now 
prevails between male and female students—a balance which will 
almost surely be upset by substantial reductions in financial aid. 

Moreover, the declining availability of funds for both student aid 
and academic programs will likely impair the university's ability to 
attract foreign students, especiall> those from i^nderdeveloped and 
disadvantaged nations, a priority institutional goal established by 
Duquesne's President Rev. Donald S. Nesti. 

a January 4 article published in the Washington Post, Presi- 
dent Reagan's science adviser, Mr. George Keyworth, noted that 
abundant funding cannot produce good science, saying, and I quote, 
''that it can even produce mediocrity rather than stimulate excel- 
lence." 

. While I wholeheartedly endorse Mr. Keyworth *s comments, I also 
hasten to add that we presently are not dealing with abundant 
spending in the sciences, but rather with minimum funding levels. 
And just as careless and frivolous spending can lead to mediocrity, 
the denial of funding for worthy and indeed basic projects can lead 
to a loss of initiative, and, ultimately, ,quality in our classrooms 
and laboratories. 

• The National Science Foundation recently indicated in the Feb- 
ruary 3 issue of the Chronicle of Higher Education that the 
number of research proposals received has dropped sharply from 
1,200 to 800 this past year as a result of the Reagan budget propos- 
als. 

While the NSF budget has been cut, funding is not as low this 
year as had been anticipated by the science community. Discour- 
aged by these proposals advocating severe cuts, however, many re- 
searchers assumed that funding would not be available for their 
projects and opted not to submit any proposals for review. 

To enlarge on this point, Pittsburgh's Health Research and Serv- 
ices Foundation of the United Way has reported that its 1982 
health projects budget was reduced by $51,000 from the 1981 level 
by action of the HRSF board in response to a corresponding restric- 
tion in the United Way s allotment to the HRSF. ♦ 

With the anticipated reduction in social service support by the 
Federal Government, community agencies like the United Way are 
expected to increasingly channel their funds into these areas and 
reduce their support of related programs like HRSF. In announcing 
the reduction in this year s funding, the HRSF Board stated that of 
the 143 proposals received, only 30 could be approved for funding, 
although an additional 27 were deemed worthy of support had suf- 
ficient moneys been available^even of those proposals happened 
to be from Duquesne. 

In 1980, four Duquesne programs received HRSF funding. I per- 
sonally fear that this ''chilling" effect on quality scientific propos- 
als and the underlying spirit of scientific inquiry will persist until 
renewed signs of support and serious commitment for research 
become evident once more. 

There are, I believe, some unrealistic expectations shared by both 
government and the scientific community on the role that industry 
should assume in supporting future research. Duquesne University 
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hab been the recipient of productive and innovative research grants 
funded hy irtdubtr>, and these grants have provided us with consid- 
erable equipment and instructional support. However, the scientific 
community simply canjiot rely entirely on industry when other in- 
terests are doing the same. 

We are now tiH^iiing to industry to support our fine arts, our bal- 
lets, our symphonies, our museums. We in academia turn to indus- 
try for endowment support, faculty development funds, student 
scholarship moneys— the list is endless, while the resources of in- 
dustry obviously are not. 

I most certainly advocate and encourage a strong and ongoing in- 
teraction between the academic and science communities with in- 
dustry, but it is simply shortsighted and unreasonable for us to 
depend on its supapt alone for our continued development and 
progress. It would^Rr example, seem logical for government to at 
least provide increased seed moneys for initial program develop- 
ment, with universities then seeking additional funds from the pri- 
vate sector. 

The administration and scientific community at Duquesne Uni- 
versity join in enthusiastically endorsing House bill H.R. 5254 for 
its effort to establish a national policy for engineering, technical, 
and scientific manpower. We applaud its goal of creating a much 
needed national coordinating council on engineering and scientific 
manpower. 

We would like to express our particular support of Representa- 
tives'Walgren and Fuqua s attempt to address the persistent decline 
in 'the mathematics and scientific skills among our Nation's pri- 
mary and secondary students. It is increasingly apparent to us that 
today s students are entering their college careers with very weak 
foundations in the natural and applied sciences, and on a short- 
term basis, we at the university level must be prepared to offer 
these students basic training in these areas so that they can quali- 
fy either for advanced degree work or for responsible career posi- 
tions in science of industry. , 

We should also offer expanded training programs for elementary 
and secondary school teachers ifi the sciences so that they can 
better prepare students for the more rigorous demands of the sci- 
ences during their college years. Once at the college level, students 
should be prepared and encouraged to explore the possibilities of 
graduate study for the research and teaching expertise that is so 
desp)erately required by the scientific community of the present 
and the future. It is our feeling that House bill H.R. 5254 offers the 
groundwork needed to achieve these goals. 

I thank you for the opportunity to present this testimony for 
your consideration and review, and I would be happy to answer 
any questions. 

[The statement of Mr. Schreiber follows:] 
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OUQUESHE UNIVERSITY 
Pittsburgh, Pennsylvania 

DRAl COWENTS ON PROPOSED REDUCTIONS IN SCIENCE EDUCATION AND 
ON THE RECOKWENOATIONS OF H.R'. 5254 
DELIVERED AT HEARING. PITTSBURGH, PENNA. 
FEBRUARY Ih 1982 

Representative Walgren, distinguished panelists, ladies and gentlemen: 
iny name is Kurt C, Schreiber. I am the acting dean of the Graduate 
School of Liberal Arts and Sciences at Duquesne University, I first 
joined the Duquesne faculty in ig51, and my work at the University 
includes 15 years as chairman of the Department of Chemistry and five 
years as assistant dean of the College of Liberal Arts and Sciences, at 
which time I was responsible for coordinating the activities of the ^ 
Departments of Biology, Chemistry, Mathematics\^nd Physics, I hold 
the rank of professor of Chemistry. 

Duquesne University is a private, independent institution located 

In Pittsburgh, Pjennsylvania. it was founded 103 years ago, and presently 

offers programs on the baccalaureate, master's, doctoral and professional 

levels in its eight schools of study: The College of Liberal Arts and 

Sciences, the Graduate School of Liberal Arts and Sciences, the School 

of Law, Jthe School of Business and Administration, the School of Pharmacy. 

the School' of Education, the School of Music and the School of Nursing. 

* 

In addition to its liberal arts and social science programs, the 
College of Liberal Arts and Sciences offers the following natural and 
applied science majors on the undergraduate level: biochemistry, biology. 
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chemistry , computer science, liberal arts/engineering, cnatheraatlcs and 
physics. On the master's level, programs In these areas Include biochemistry, 
biology, chemistry, mathematics, pharmaceutical chemistry, pharinaceutics, 
pharmacognosy, , Pharmacol ogy and toxicology. Doctoral level pro-ams In the 
sciences Include chemistry, medicinal chemistry, and pharmaceutical chemistry. 

Dur purpose In participating In today's hearing Is, first, tfi express 
our deep concern as members of the scientific and academic community on 
the Ifipending budget reductions In the fields of the natural and applied 
sciences, and second, to voice our position on the proposed House Bill S2S4 
as introduced by Representatives Halgren and Fuqua. 

Duquesne University Is primarily a teaching- oriented rather than 
research*1ntensWe institution. Our science majors^are fewer In number 
than at our sts\^ Institutions of Carneg1e|j^el Ion and the University of 
Pittsburgrw^ nor are we as deeply Involved in intense research activities. 
Because of^ our emphasis on a broad*based, liberal arts education, however, 
Duquesne is affected In ways that are different, more subtle, but no less^ 
serious than those experienced by institutions with greater commitments to 
research. In addition to our science majors, other students majoring 
'in other areas who are required to take two years of science as part of 
their graduation needs are affected by the quality of instruction and the 
learning experience In the natural sciences. Add to this number those 
students In our School of Education preparing themselves for careers as 
elementary and secondary school teachers In the sciences, and it is obvious 
that any factors affecting the quality of the science curriculum at the 
University will also Influence* a much broader spectrum of students than only 
those majoring In the sciences. 
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The quality of the science' currlculuflf on the undergraduate level 
at a teaching-oriented university Is a serious consideration for another 
reason. The Scholastic Aptitute Test (SAT) scores erf recent years Indicate 
a continuing decline in the science and mathematics skills of incoming 
freshman students nationwide. Education in the sciences at the college 
level, therefore, becomes especially crucial as a means of correcting 
deficiencies in the academic backgrounds of students as well as a final 
preparation for a career in the sciences or graduate study, where the 
emphasis shifts to research. 

One of the primary concerns in the natural sciences at Duquesne has 
been the pressure to keep pace with the growing technological acumen 
demanded of our graduates for placement in either industry or graduate degree 
programs. The practical aspects of science education at Duquesne are 
integrally related to the theoretical aspects precisely because of the 
applied nature of scientific disciplines. While the quality of our faculty 
and their teaching proficiency remain excellent, the overall quality of the 
J^rMrrg^xperience in the sciences could be seciously impaired by a general 
decline in the quality of practical "hands on" experience ^Nfei^abr^'^^^UOr^^ 
students. ^ , , . • ^ * * 

The practical aspects of a scientific education are tied. closely to 
the availability of scientific equipment that is not only operable but 
in, step with the level of technological advancement that we have reached. 

7 

In the most recent report submitted in ig77 by the University to the 
Coumission on Higher Education of the Middle States Association, a consistent 
theme was expressed by all of our programs in the natural sciences: Years 
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of use and rapidly changing technologies regularly render much of our 
1 ns true t1op*T equipment obsolete. The University has expended considerable 
portions of Its own funds as well as relying on Industry-supported research 
act/vities — to replace or restore vitally needed Instructional equipment, bujt 



activities — to replace o 
^ftc struggle to provide 1r 



instrunentatlon that is In step with our present 
level of technology grows Increasingly difficult with eaph technological 
advance and the spiral ing cost of such equipment. 

That the sc1ent.1fic equipment used in the learning experience must be 
as compatible with our current level of technology as the Instrumentation 
used in actual research should be apparent. The equipment used by students 
in the sciences is Iheir most direct, tangible link with the reality of the 
scientific and industrial world that they will enter ojpon graduation. A 
student's motivation for learning must be strained at the very least by the^ 
realization if the equipment used In the classroom Is already obsolete 



and irrelevant! to the world of science. The equipment used In science education 
Is directly relVted to the curriculum. Serious deficiencies in instructional « 
equipment not only impede the quality of education offered, but also serve 
as an obsta^e to the developnent of new and challenging curriculum programs 
for students. 



Perhaps one facet of the problems created by the current budget roll- 
backs that' is often overlpoked or little understoodjs the human element, 
particularly as the ^uts may affect the recruitment and retention of students. 
Students are affected not only by declines in the overall quality of univer- 
sity science programs,' but in the shrinking funds available for various forms 
of financial aid. At. a time when experienced researchers are needed as never 
before to keep pace with the rapid developments In technology and to enable 
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this country to coopete with foreign nations whose technological fwnpower, 
know-how and production challenge *nd exceed our own, we ar« witnessing a 
disturbing decline in both the number of and percentage of students who 
4>ursue graduate study in the sciences. While the lure of lucrative salaries 
from American industry has certainly contributed to this pattern, the ten- 
dency for so many undergraduate science majors to fOrgo graduate study must 
necessarily raise serious reservations about the perceived value and 
relevance of an advanced degree in the sciences among many of today's students. 

The reduction of funding for financial aid works an especially difficult 
hardship on private institutions like Duquesne, which has a small endowment 
and a pattern of steadily increasing costs common to private higher education. 
With the rising costs of attending a private university, it is essential 
that In a'ddition to retaining the highest possible quality and standards 
academically, institutions themselves remain financially accessible to as 
many students as possible. 

Declining funds for financial aid, more specifically, most severely 
affect such groups •tts women and minorities. In the graduate chemistry program 
at Duquesne, for example, a nearly even ratio now prevails between male and 
female students a balance which will almost surely be upset by substantial 
reductions in financial aid. Moreover^ the declining availability of funds 
for both student a'id and academic programs will likely impair the University's 
ability to attract foreign students, especially those from underdeveloped 
and disadvantaged nations, a priority institutional goal established by 
Ouquesne's President Rev. Donald S. Nesti , C.S.Sp. 
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Academic programs in the sciences are not only more costly for 
the University to mainUin, but more expensive' for students as well. Not 
only does *n education in the sciences Include additional costs such as 
laboratory fees, but additional years of study (as in the case of the 
five-year program in Ouquesne*s School of Pharmacy). Among Duquesne's 
graduate student body, approximately IBX are enrolled in the sciences, 
with 60% of th*t number being full-time students. Students in these 
graduate progranis would almost sure\y be the first and most seriously 
affected by cutbacks in federal funding. With graduate enrollments 
already down 1.1 percent this past year across the nation (the lowest drop 
In the last five years), this fact •is of special concern to institutTions 
whvch of fer adva'^ced studies in the sciences. 

In a January 4 article published in the Washington Post , President 

Reagan's science advisor, Hr. peorge Keyworth, noted that abundant funding 

cannot produce good science, saying and I quote — "that it can even' 
f 

produce mediocrity rather than stimulate excellence." )^ 

While I wholeheartedly endorse Hr. Keyworth' s comments, I also hasten 
to add that we presently are not dealing with abundant spending in the 
sciences-, but rather with minimum funding levels. And jus-t as careless 
4nd frivolous spending can lead to mediocrity, the denial of worthy and 
Indeed basic funding projects can lead to a loss of initiative and, ultimately, 
quality In our classrooms and laboratories. 

The National Science Foundation (NSFWecently Indicated In the Febru- 
ary 3 issue of the Chronicle of Higher Education that the number of research 
proposals received has dropped sharply from 1200 to 800 this past year as a 
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result of the Rcigan budget proposaU. WiDe the NSF iudget has been cut, 
funding Is not as low this year as had been anticipated Dythe science com- 
munity. Wscouraged by these proposals advocating severe cuts, however, 
wr\y researchers assumed that funding would not be available for their 
projects and opted not to submit any proposals for review. 

To^^nlarge on this point. Pittsburgh's Health Research and Services 
Foundation of the Uiflted Way has reported that its 1982 Health Projects 
Budget was reduced by $51,000 from the 1981 level by action qf the HRSF 
Board in response to a corresponding restriction in the United Way's 
allotment to the HRSF. With the anticipated reduction in social service 
support by the federal government, conwunity agencies like the United 
Way are expected to increasingly channel their funds into these areas 
and reduce their support of related programs like HRSF. In announcing 
the reduction in this year's funding, the HRSF Board stated that of the 
143 proposals received, only 30 could be approved for funding, although 
an additional 27 were deemed worthy of support had sufficient mopies 
been available. Seven of those proposals happened to b^ from Duquesne. In^^. 
1980, four [X^quesne programs received HRSF funding. I personally fear that 
this "chilling" effect on quality scientific proposals and the underlying 
spirit of scientific inquiry will persist until renewed signs of support and 
serious coffrjitwent for research become evident opce more. 

There are. I believe, some unrealistic exl)ectations shared by both 
government and the scientific conwunity on the role that Industry should 
assume in supporting future research. Duquesne University has been the 
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recipient of p/odvctive and )nnovative research grants funded hv industry, 
and these grants have provided us WUh considerable equipmen 
tional support. However, the scientific community simp^^ca 
on industry when othere interests are doing the same.- 

We are now turning to industry to support our fine arts, our ballets, 
our syrnphonies , our museums. We in academia turn to industry for 
endovwien^ support, faculty development funds, student scholarship monies 
the list is endless, while the resources of industry obviously are not. 

1 most certainly advocate and encourage a strong and on-going 
interaction between the academic and science conmunities with industry, but 
it is simply shortsighted and unreasonable for us to depend on its 
support alone for our continued development and progress. It would, for 
example, seem logical for government to at least provide increased seed 
monies for initial program development, with universities then seeking 
addilional funds from the private sector. 

The administration and scientific contnunity at Duquesne University 
join in enthusiastically endorsing House Bill #5254 for its effort to 
establish a national policy for engineering, technical and scientific 
manpower. We applaud its goal of creating a much*needed national 
Coordinating Council on Engineering and Scientific Manpower. We would 
like to express our particular support of Representative Walgren and 
Fuqua's attempt to address the persistent decline in the ^thematics 
and scientific skills among our nation's primary and secondary students. 
It is increasingly apparent to us that today's students are entering 
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their college cireers with very weak foundations in the natural and 
applied sciences, and on a short-term basis, we at the university level 
must be prepared to offer thes* students basic training in these areas 
so that they can quality either for advanced degree work or for 
responsible career positions In science or industry. 

We should also offer expanded training programs for elementary ' 
and secondary*, school teachers *in the sciences so that they can better 
prepare students for the more rigorous demands of the sciences during 
their college years. Once at the college level* students should be 
/ prepared and encouraged to explore the possibilities of graduate study 
for the research and teaching expertise that is so desperately required 
by the scientific coimunity of the present and the future. It is our 
feeling that House Bill #5254 offers the groundwork needed to achieve 
these goals. 

I thank you for the opportunity to present t*vrS testimony for 
your consideration and review, and I would be happy to answer any 
questions. \ 
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Mr. Walgkkn Thank you very much, Mr. Schreiber. 

The continuing therne of the marketplace fixes on supply, and 
this is doing damage to our ability to train in the time of shortage. 
It people out of universities and into industry to meet those 
ngj^df^hich would have a higher financial reward. I can't get over 
^ tTie feeling that this is an area where Government is neither good 
or bad, but rather a piece of the puzzle that can be helpful. If we 
approach it something the Government should not be involved 
in at all, we really expose ourselves to some self-defeating cycl^ 
that could ob very damaging if you miss a period of 4 years or 
something like that, economically, and Japan or other internation- 
al competitors come in with the technology where they have the 
capacity and we are just in the downside of our cycle, it really 
damages our national prospects. 

I -can't help but remember on the floor of the House of Repre- 
^ sentatives the argument from the other si,de being, let's show the 
country that we are going to get the Government off their backs 
* and therefore cut the National Science Foundation budget. 

Would you gentlemen just briefly indicate whether we are in a 
much more complex world than that. And have you seen solid con- 
tributions that we have been able to do togetW*, through Govern- 
ment, that we would not have been alJK^^J^^ just following the 
marketplace? 

Dr. Rosenberg Well, I think the intervention of the Government 
^following World War I! in supporting science has been one of the 
major governmental contributions to our ,life over the last three 
decades. 

» Even before the National Science Foundation was begun, the 
Office of Naval Researph took up the slack, recognizing that some- 
- thing had to be done to support basic work at the universities. 

I agree with yeu that with respect to the role in manpower plan- 
ning the Government is not going to solve all problems. It is a sen- 
sitive problem. This is not a totally planned society and none of us 
wants it to be. We do not want to be in a position of assigning to 
each high school senior his role for the rest of his life. 

But I agree with you that the Government's help and leadership 
in predicting needs and providing the wherewithal for the students 
to follow their 6wn talents are certainly areas that will make 
major contributions toward solving these problems. 

Mr. Walgren. Thank you. 

Dr. Berg. I would like to add a few comraents, Congressman 
Walgren. I think, specifically,' the National Science Foundation 
plays a criticial and catalytical role in many areas. I think, for ex- 
ample, there are national issues localized, each little issue is not big 
enough to devote the trained talent, time, and resources to develop 
teacher training, curriculum development, laboratory systems. By 
just passing it down to the State ami the State to the bureau and 
the bureau to the teacher, it just does not get done. 

Consequently I think it is clear that there is an pbvious role in 
providing the effectivness of our system for the National Govern- 
ment and specifically for NSF. 

Mr. Walgren. Thank you. 

Mr. Schreiber. I would like to add another point. There is a very 
important psychological impact here. When the Federal Govern- 
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ment.says, well, we can afford to do away with science education, 
do away with the National Science Foundation, we are telling the 
students that are coming up, science, technology, engineering, are 
not important^ our national priorities. And I think one of the un- 
derlying, perhaps not visible reasons for students staying away 
from science and engineering curriculums is the psychological 
effect that they think, that is not really important in the priorities 
that our Nation has. 

Perhaps there is one other item that should be mentioned^ We 
talk a great deal about national security, defense, and there fe no 
question that this is important and vital. However, I think there is 
another aspect of national defense and security" that is involved. 
There is a short-range view and a long-range view. The reason that * 
we are strong is because of the scientific and^technological achieve- 
ments that our country has accomplished over the last 30 years 
since World War II. « 

The students who are today starting their elementary education 
are the scientists, the engineers of the first quarter or perhaps first 
half of the next century. If we do not attract at least a sizeable 
number of those outstanding young people into the sciences and 
into engineering, then we may win the short-range battle, but* 
would lose the war. 

We will not be able, scientifically, to compete with the Soviet 
Union in the next century. ^ 

Mr. Walgren. Thank you very much. ^ 

In the interest of time, I will suspend. 

Congressman Ertel? / 

Mr. Ertel. Thank you. Congressman Walgren. 

Listening to Dr. Berg as he was indicating his university is get- 
ting better professors from other universities indicates to me, of 
course, that there is a cutback in the other universities in adequate 
funding and therefore^ the. flow of people. I think that is a poor 
commentary on American education. I don't know if you would 
agree with me, but I would like to just say something to you and 
see what you think. ^ 

I thlak the greatest thing that ever happened in this country was 
the GI bill after World War II, because it brought into the educated 
realm an entire new group of people who had never been educated 
before. 

The comprehension of society had changed, and they became a 
new middle class, if you will. We expanded that middle class and 
really, basically, changed the structure of America. 

When the GI bill started to phase out, we changed that structure 
of America even more with guaranteed student loans and other 
programs. We expanded the Gl bill to include* women. There was 
no ultimate. We starts to make it much more of a universal edu- 
cational system at the undergraduate and even at the graduate 
levels. 

The science education that we are talking about today is a par- 
ticularized part of that. We were tr3dng to bring our society along 
and to make a better, more unifocm education background. 

Now, it seems to me, our Nation is starting to turn baclc. It is not 
one of the new deals we are talking about. We are turning back the 
clock, if you will, trying now, maybe not intentionally, but that is 
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what the effect would be, to eliminate those areas of progress we 
have achieved in such a short period of time, 30 years in this 
Nation. 

Look at the level of science and engineering education funding 
by programs for a moment. The estimate for 1983 is "zero for facul- 
ty improvement Graduate research fellowships, have $15 million, 
but for student oriented programs, zero. Minorities, women, and 
physically handicapped, zero, science education resource approval, 
the entire program, zero. Science education and development re- 
search, the entire program, zero. 

Science education communication, one of the things you spoke 
about in trying to get the younger people interested in science, 
public understanding of science, zero. Information dissemination 
for science education, zero. Programs administered, zero. The Com- 
mission on Pre-CoUege Education, zero. 

Where are we going in this country? We have talked about in- 
dustry filling the gaps. Will industry fill any of those gaps? Does 
industry even have an obligation or responsibility to fill those holes 
or is it Government sVesponsibility? What is your view. 

Dr. Rosenberg. Well, I agree with you. Congressman Ertel, that 
this does represent the turning back of the clock. Obviously, we at 
the universities will try to keep up the pace of science education, 
but \frithout some Government help we will have to look for alter- 
nate forms of help. Whether the States will pick up the gap, I don't 
know. I frankly am skeptical that the States will in all of these 
areas. 

I also feel that the universities have a matter of resolve which 
can be brought to bear on the problems of science education and 
we can set a tone for the secondary school system of the country. 
And with or without Federal support, I think there are things that 
we can do to publicize the values of sciSnce. We have just revised 
our curriculum at Pitt, for example, to insist that every liberal arts 
student have more serious exposure to scientific values and scien- 
tific concepts than had been required previously. 

And we hope that this will^ have an impact on the way science is 
^iewed in the public schools* 

^ But I agree with you that in many, areas like the undergraduate 
instructional equipment program that is being chopped off it will 
be difficult to continue without dollars from some other source. 1 
desperately urge Members of Congress to look at the total needs 
that we have in many of these areas. 

Dr. Berg. With regard to your question. Congressman Ertel, 
about business filling the gap, I think there are many enlightened 
industrial organizations that are doing things. But I think the gap 
is just so large that it is not conceivable to me that they are going 
to fill the gap. I think there are a number of healthy things hap- 
pening in the interactions of industry and universities. I don't 
think and I don't see that in truly fundamental work that the in- 
dustries are going to fill that gap. I also note that there are going 
to be other reactions, by a number of other people. States are start- 
ing to try to do things because they recognize that science and 
technology are very important to the economic well-being of the 
State. You are seeing some responses, to these effects, but I don't 
think that when you add them all up that they are going to make 
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an impact that approaches the impact of decreased Federal dollars 
and commitments. It just seems to me that the Federal Govern- 
ment is, in part, turning its back on what I consider is not only a 
constitutionally mandated responsibility, but a core responsibility. 
Others may partially fill the void but I really don't see them 
making up our losses, either in level or in type. 

Mr. ScHREiBER. I would agree with the comments that have been 
made by Dr. Rosenberg and Dr. Berg. 

One aspect of this filling the gap is in Pennsylvania, for instance, 
that we finally have moved to the point where we will establish a 
summer school for* science for highly talented high school students. 

This is a movement in the right direction. But, again, I think 
when you look at the total gap that is being created it is not going 
to be filled by States and industry. We will need a joint effort be- 
tween Federal Government, State, and industry to move ahead. 

Thank you. 

Mr. Ertel. It seems to me that you all agreed with my basic 
proposition. 

iNow, the question is: What are you, who are some of the most 
distinguished people in the educational field with positions of 
power and prestige, doing directly, or through your university to 
try and reverse the role reversal that the Federal Government has 
taken in the last year or year and a half? 

Dr. Rosenberg. Well, we are appearing at the hearing. 

Mr. Ertel. You are here because we are here. We set up this 
hearing and we appreciate your being here. But beyond this? 

I think it is incumbent upon you. We are your representatives 
and it is incumbent upon you to try and fortify, if you believe the 
statements we made, to fortify us and to try and reverse that rule. 
And I hope that you will be able to give me some enlightenment on 
where you are going to go so we can cooperate, because I think 
there has to be cooperation at this point between the Congress, the 
academic corhmunity, and the industrial community. The industrial 
community has just as much at stake and frankly, so does the 
entire population of the ITnited States. 

I want to know what kind of cooperation we are going to be get- 
ting from you? And what you are doing, if anything, to brin^hat 
about? 

Dr. Rosenberg. Our university does maintain liaison with the 
Congress throughout the year. We have a special annual feature 
today which will come this year, I think, on April 1. This is our day 
when representative^ at the university go to Washington and meet 
with the entire Pennsylvania congressional delegations 

But that simply highlights the activities that we have in our liai- 
son throughout the year and we do try to bring our concerns to the 
attention of Congress, to its committees, and staff on a regular 
basis. 

Dr. Berg. Congressman Ertel, I tl^k your point is well taken. I 
can recite a sipall litany of things. Frank Press at the National 
Academy is working to bring an awareness of this. Our activities 
with the technical societies and industrial community appearances 
but I think you make a good point, namely, organized action on our 
part is really needed, that which we have, not given. So I welcome 
your suggestion. 

cr 
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Mr. ScHRKlBBR Duquesne Univerity has a government affairs 
office and Mr. Gene Marian ni has been in contact with Congress, 
with the State legislature, and we have, particularly with respect 
to financial aids, talked to students to urge them to contact Con- 
gress, to have their parents contact their Congressmen to indicate 
the importance of this part in the partnership that the Federal 
Government has with universities and people. 

Mr. EIrtel. I would like to thank you very much for your com- 
ment^. 

May I just make one suggestion? I don't mean it critically, but 
having contact with the Congress is helpful, but not the only 
answer. It seems to me that the way things work in this country, 
we still are a democracy and it means that we create and educate 
the public. 

It means that the universities are goinglto have to educate the 
overwhelming body of this country so that^the entire Congress re- 
sponds as does the administration. 

I think it is incumbent upon you as it is us to try to carry a mes- 
sage to the American public of what is happening. That is one of 
the reasons for this hearing, of course. 

But it seems to me the university has a very good forum to speak 
out, each one of you, to your student bodies, to their parents, and 
even beyond that. 

I think that we ought to be doing that. Maybe that is one of the 
answers I was looking for to see what you were doing in outreach, 
to reeducate. 

There are a lot of people, as you quoted George Keyworth, obvi- 
ously money does not create superior education but, on the other 
hand, superior education probably does, not result without money, 
especially today. 

Thank^you very much for your comments. 

Thank you. Congressman Walgren. 

Mr. Walgren. Thank you.^ 

Mr. Shamansky? 

Mr. Shamansky. Thank you. 

Since I am from Ohio I will just say that I want to pick up from 
what Congressman Ertel said. As we drove in we went through the 
skyscrapers, the headquarters of probably many Fortune 500 com- 
pamies. I think many .are gathered here in .Pittsburgh more than 
any other city except perhaps New York City. 

The .education that I-am interested in is your carrying this mes- 
, sage not to the average person on the street because I think it is a 
little remote, but to the Duquesne Club, if that is what it is called 
here in Pittsburgh, to the country clubs that surround your com- 
munity, are you getting the message to those people who are the 
only people that this administration will listen to. 

Tho^e are your constituents. Those are your people who are on 
your boards of trustees aid your advisory committees. That is the 
group that I think you have to educate for their own best interest. 

I don't see how you can continue to prosper as a community or 
gain some prosperity if you are drying up. ^ 

I can't believe that these people are not educable. They have an 
orientation which causes them to sort of look away, perhaps, right 
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now, but the lacti> are there and I think you have a tremendously 
persuasive case. 

Obviously, I am convinced that you do, otherwise I would not be 
here. 

I am also glad that Mr. Ertel mentioned Dr. Keyworth's latest 
addition to one gf his homilies. He is good at homilies these days I 
think he has gone from being the Presidents science adviser to 
mereh being an apologist for the President with regard to science 

This nonsense about the eating thing, it is theoretically possible 
for a rich man to have malnutrition. It is impossible for a man 
without any money to have good nutrition, obviously. 

It IS that kind of shallow preaching that I think is, obviously, in- 
excusable. 

I am just curious at what point your community speaks up about 
that. Who IS goin^ to say to Dr. Keyworth. ''Enough of this unvar- 
nished nonsense*^* 

Dr. Rosenberg. As Dr. Berg said, all of us are members of our 
scientific associations. The national scientific community I think Is 
becoming more vocal by the week, and certainly by the months Cii 
matters of national science policy. \ 

Our own people are very much a part of the movement of th^ 
national associations on behalf of the scientific community 

With respect to the unversities, I think your suggestion was a 
very good one and I think it is being done because our board 
people, the people who are traditional supporters of universities 
are, indeed, important people in the industrial business sector of 
our community and our country. 

I think that they have been educated through their work with 
the university and I think that they understand, but I agree with 
you that we have more to do. 

Mr. Shamansky. I would like to ask Dr Berg specifically. 50 per- 
cent of your students are in science; is that correct? 

Dr. Rosenberg. In our liberal arts college almost 50 percent are 
science majors. 

Mr. Shamansky. I am appalled at the comparisons between the 
Soviet Union and Japan and Germany. The question is not how 
many do they have The question is do we have enough? 

In the opinion of the panel do we have enough scientists and en- 
gineers coming glong? 

Dr. Rosenberg. I think we have a more serious problem at the 
graduate student level than at the undergraduate. That was the 
point I was trying to make. 

Mr. Shamansky. But when you say a moYe serious problem, does 
that mean that it is not a problem at the undergraduate level? 

Dr. Rosenberg. Well, I think there may be problems in certain 
areas and the point of my remark is that I hate to take the oppor- 
tunit> away from students who would like to major in history or in 
anthropology or in Greek literature. 

, I think these are important things also and there are other sec- 
tors in our society as well. 

Mr. Shamansky. I hasten to discomment. I am completely with a 
liberal -arts background. It is not that I don't appreciate the impor- 
tance of science, but it is not a neglect. 

Any other comments? 
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Dr Rosenberg Perhaps my colleagues would like to speak. 
Dr Berg I wanted to make a few comments, first with regard to 
Dr Keywqrth. Frank Press did hold a meeting at the National 
Academy, in late October as I recall, in which the science commu- 
nity, I think, laid it on the line to Keyworth and I think he has 
^ gotten the message The impression that many in the science and 
^ engineering community have is that he is hopefully talking one 
way publicly and another way within the administration. There is 
a feeling that if he did not talk publicly the way he is that he 
would not be there in the administration. So the feeling is that he 
IS trying to be as supportive of the scientific community as he can 
be. 

Mr Shamansky. Dr. filrg, what happens if his private remarks 
are consistent with his public remarks? 

Dr. Berg Then I think we are really in trouble. 

Mr. Shamansky. I think we are in trouble. I just wanted to tell 
you I think you are in trouble. 

Dr Berg. Well, I think we are in trouble, in any case, if he 
means what he says, we are even more in trouble. 

Mr Shamansky. Well, this administration has an almost 
unblemished record of appointing foxes to look after henhouses 
whether it be on the Civil Rights Commission or the Environmen- 
tal Protection Agency or the Department of Justice. That is what 
you are dealing with. 

It is not an exception. It is the rule. 

Dr. Berg I think it has been remarked before. The thing that 
many of us find I guess inconsistent is that the goals stated by the 
administration, namely increase defense, productivity, reindustria- 
hzation, all require a strong research science and technology back- 
ground It IS a sad inconsistency that many of us are having trou- 
ble with. ^ 

Mr Shamansky. My last question will be to inquire of you or to 
comment first and ask for your observation. 

This admmistration seems to, when in doubt, say that the 
market will take care of everything: . 

With respect to the market taking care of the production of high 
quality scientists and engineers in sufficient quantity, do you think 
the market is going to do it as we need it, as time goes by, without 
a policy? 

Dr. Rosenberg Well, our market has been very faulty in many 
areas of our society. Our market has not taken care of our housing 
shortages^ Our ma%t has not completely taken care of our need 
for security in retirement. And I think that in the long run per- 
haps the market will do these things but we cannot wait for the 
long run. 

Mr. Shamansky. In the long run we are all dead, I think the line 

is. 

Dr Rosenberg I think we do have to have more centralized con- 
cern and planning for the short range as well as for the long range • ' 

Mr Schreiber. I think it is important to keep in mind the long 
leadtime that is necessary to train an outstanc^ing scientist. And by 
the time the market forces will operate— in other words, that there 
IS such a great shortage of scientists and engineers that students 
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win nock into it— there will be a long span wh^n we are going to 
be exceedingly vulnerable. 

The other question that I would like to comment on is your pre- , 
vious one relating to undergraduates. One of the problems with 
looking at numbers is that very often you may have enough people 
in the undergraduate programs but the question is where do they 
go when they graduate. And when you are looking in terms ot the 
science students that are graduating with a science degree today, 
many of them are going into medicine^ into dentistry, into law, in- 
creasingly, and they do not stay in the sciences. ^ ^ . ^ 

However, this is what Dean Rosenberg was referring to. Ihere 
are not enough staying in the sciences and gomg on to graduate 

^This is particularly a problem in terp^ of our very best talents 
that can make the breakthroughs of tomorrow. 

Mr Shamansky. I hope yOu will get these messages to the board 
members in Pittsburgh because those are the people who are going 
to get the message to the administration; otherwise it is a lost 
cause. 

Thank you,. Mr. Chairman. . », i 

Mr. Walgren. Thank you very much, Mr. Shamansky. 

The Chair recognizes counsel for the minority, Mr. Rheem. 

Mr. RHEEMTThank you, Mr. Chairman. ^ , ^ . 

In the interest of time, which is partly my fault because 1 was in 
the back seat giving directions trying to get here, I would like to 
put on the record that the administration s stand for research and 
development is a strong one. r^.nu-u- „a 

We know that it is estimated to be an increase of $4.2 billion and 
the increase for basic research is about half of that. 

The question I would like to ask the panel, however, is a question 
that the ranking minority member of this subcommittee, Margaret 
H^er from Massachusetts, is always interested in, and that is 
w^iat is the role of women in this engineering shortfall? 

We know from past hearings and hearings that she and the 
chairman'held in Massachusetts that the number of Ph. D. s in en- 
gineering is about 1 percent women. 

Whenever we consider plans or scenarios to increase the avail- 
ability of engineering personnel, one obvious place is to turn is 
women and, of course, other minority groups. 

What are your universities doing in this regard.' How many 
women are on your faculty and what can the National bcience 
Foundation do to best hit this area? • 

Dr Rosenberg. We have an increasing percentage of women stu- 
dents in our engineering school. I am sorry that I don-t know the 
exact figure, but it seems to me that the current enrollment is 
close to 25 percent women. . 

But women, as you say, have come late to the profession, so they 
have not yet worked their way into positions of faculty and We are 
very short. 

'L«l me hasten to say that .t 'is good that studcnU with sc\ncc backgrounds go mto law and 
other nonscience professions 
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We have ver> little reprehentation of women on our engineering 
faculty and 1 think we are at the level of 1 or 2 percent at that 
level 

1 think that if the trend continue? of encouraging women at the 
undergraduate level in engineering to study, as they move up into 
the level of advanced training, experience and education that 
would qualify them, they certainly will be very welcome members 
of the faculties of all American engineering schools. 

We have larger percentages of women among biology students 
than among chemistr> students or physics students, but we have 
large numbers of women students who are studying computer sci- 
ence and mathematics 

There seem to be patterns of interest of women. I think that it is 
mostly that. Women are attracted to certain fields at least up until 
this point. 

But I am pleased that they are interesting themselves around 
many available choices of our curriculum to a greater extent than 
was true 30 years ago. 

Dr Berg: I would like to make a few additional comments about 
our own particular university At Carnegie-Mellon, I think there 
are approximately 30 percent women in the undergraduate engi- 
neering school, a, tremendous increase over the last decade or so. 
But here is a case where the marketplace is working to cause 
women not to go on to graduate school in engineering, to get the 
Ph D 's often required to teach in the university. What happens is 
that they are graduating. Their salaries are actually in rpany cases 
much better than the salary given an equivalent male applicant, so 
they have gone out to industry. They are not going on to graduate 
schools. So the number of women in graduate school in engineering 
is much less than you would expect. That makes it a very difficult 
thing to fill the pipeline, even in spite of the tremendous demand 
for engineering faculty today. So the marketplace is working but it 
is working to counteract some things which might be societally de- 
sirable. 

Mr. Rheem Thank you. 

Mr. ScHREiBER. We don't have an engineering school, so I can't 
comment on that. 

But I mentioned that in our chemistry graduate program we are 
about 50-30, male-female. But the interesting part is that a large 
percentage of the females stop at the master's level and, again, be- 
cause they can obtain rather easily an industrial position at that 
level and don't see the need of going on. 

Mr. Rheem. Thank you, Mr. Chairman. 

Mr. Walgren. Thank you, Mr. Rheem. 

WelK I want to express my appreciation oa behalf of the commit- 
tee for your time and views. Thank you very much for joining us. 

The next panel represents various industrial perspectives. 

Jonathan Green, president of Green International, joined - by 
George Moore, director of education and training for Westinghouse 
E'ducation Center, and Ajex Procyk, vice president of engineering 
for Dravo Corp. 

Gentlemen, we are very pleas'ed that you would give the commit- 
tee your time. I apologize for th6 lateness of the hour but* we are 
interested in your comments and your views and any written state- 
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ment that you would like to make will be made a part of the record 
automatically. ' ^ , 

Please give us your views that you feel you would like to give. 

Can we start in the same order as the witness list and that 
would be Mr. Green first. 

[A biographical sketch of Mr. Green follows:] 
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JONATHAN A. GREEN. AIP % 
President 

EDUCATION- University of Pittsburgh, Graduate School of Public and 

International Affairs - Master of Urban Planning, 1974 

John Hopkins University - Bachelor of Science in Econoaics, 
with studies in Engineering and Mathematical Systems, 1966 

REGISTRATION: American Institute of Planners * 1976 

American Institute of Certified Planners « 1978 

MEMBERSHIP: American Institute of Planners , 
American Society of Civil Engineers 

American Consulting Engineers Council ^ 
Consulting Engineers Council of Pennsylvania 
Engineers' Society of Western Pennsylvania 
North American Society of Corporate Planners « 

Board of Directors 
Economic Club of Pittsburgh 4 

EXPERIENCE: 



1963 to 

Present GREEN INTERNATIONAL^ INC., Sewickley,_ Pennsylvania 

Since 1976, as Chief Executive Officer and President of Green 
International, Inc, and its affiliated subordinate companies, 
Mr Green has lead a company employing approximately 200 
professionals in all phases of engineering, planning and 
construction. 

During and before college, three surmiers were spent in thej 
field with the survey corps doing highway alignment, cross\ 
sections, and ground controls. Several summers were spent % 
in the drafting room working on the design of highways, sani- 
tary engineering projects, and economic feasibility studies. 
One year was spent as team leader on a project ha^^ng to do 
with devising a master plan for a 3D-mile long corridor lead- 
ing east from Pittsburgh. Zones and codes for development' 
were established to control suburban sprawl. 

After more than ten (10) years of experience in all phases of 
planning, engineering, and construction, Mr. Green became 
successively Vice President/Administration, Vice President/ 
Finance, Executive Vice President and President. During these 
years he rge rqani zed and directed several offices in the 
United States and negotiated a number of joint ventures in 
Africa and South America . He also founded the currint Planning 
^ Department of the company. / 
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SPECIFIC PROJECTS : 

Pnnc1pa1-In»Charge of Comprehensive Water Quality Managemen,t ^1an/208 Plan for 
Pennsylvania Areas 8 and 9. 

.Co-author of "Study of Decision-Making In The Power Plan Permitting Process In 
Appal achia. ** Also, Principal ^In-Charge of the study that was the basis of the 
report. ' 

Pnncipal-In-Charge of Philippine Islands Road Feasibility Study performed for 
Ministry of Public Highways, Republic of the Philippines. 

Provided the Planning systems and Economic input for three comprehensive studies 
in the environmental field for the County Coimiissioners of Allegheny County.. 
This area has a population of 1-1/2 million and their needs are projected to 
the year 2000. These projects were: 

a. Comprehensive Water Systems Needs Plan, 1972 

b. Solid Waste Management Plan, 1971 

c. Comprehensive Sewage Needs Plan, 1970 

Principal-In-Charge in the development of a plan to revive the once flourishing 
harbor and city of Beverly, Massachusetts. Investigations were made of the 
structural conditions of the docks, pliers, tourist pavil lions, and dock-side 
restaurants. Water and sewage problems were analyzed and new traffic patterns 
were studied A report was submitted containing recommendations for phased 
investment and construction. 

Principal- I n-Charge of a study financed by the Energy Research and Development 
Administration to investigate the impact of state and federal regulations upon^. 
the coal industry. The final report, "Increasing Coal Production Through 
Regulatory Integration, 1976", has served as a take-off point for efforts by 
the Current federal administration to address a serious potential constraint 
upon the nation's energy plan. 

Principal-lVi-Charge of the Environmental Assessment phase of the International 
Trade and Cultural Center (Interama) project. This was a very ambitious project 
for southern Florida (over $1,000,000,000) to make Miami the focal point for 
trade with Latin America. Also assisted in developing the scope and direction 
of the effort* 

Developed and thiplemented a Management Information System for Green tonsu! ting 
Service Companies (1971). 

Coordinated the preparation of the following studies: 

• Sewage Assessment Rate and Sewage Service Charge ^tudies, Camden, Maine 

• Sewage Feasibility Study, Kiskiminetas Valley, Pennsylvania 

' Central Garage Study for Central Services Office, Anne Arundel County , Maryland 

. Design Report for the King's Point, Manhasset, Long Island, New York Sewage 
Sys tem 

• Comprehensive Road and Bridge Study for Moon Township, Pennsylvania 

. Billenca, Massachusetts Master Drainage Report and Feasibility Study 
^ - Saw Ml U Run, Allegheny County, Pennsylvania Combined Sewer Overflow Study 
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STATEMENTS OF JONATHAN GREEN, PRESIDENT, GREEN INTER- 
NAT;I0NAL; GEORGE E. MOORE, DIRECTOR OF EDUCATION AND 
TRAINING, WESTINGHOUSE EDUCATION CENTER; AND ALEX 
PROCYK, VICE PRESIDENT, ENGINEERING, DRAVO CORP. 
Mr. Green, ThSnk you, Congressman Wa^gren. 
I am glad that the questions oi>ened up both at the beginning of 
the last set of the presenfiatioris and at the end of the question peri* 
ods because the questions that we are facing with regard to human 
capital are wi^e ranging: * 
^ They have to do with attitudes of society with regard to technol* 
ogy, and education, and with regard to the major choices that con- 
front society as to where we should invest our resources. 

Green International takes the graduates from the universities 
and puts them to work at a very fundamental level. We ask those 
individuals to produce the buildings that wi|l house industrial proc* 
esses, the roads to get the products to market and get people to 
their jobs; to provide the bridges to gettJoLQnr^tfbss the rivers and 
to the university to study; toDix)vid€^e sewage treatment plants 
that protect our heal^b^^rffoasic physical safety; to provide the 
airports forggopkrTotravel from and places for the planes, both 
milit^jy-txTiarpriv to land; to produce the ports to provide for 
-TKeexports of products for this country; and to produce the power- 
plants, water systems," sewage collection systems, and the like. 

These are near to the end of the consumption process. The indus- 
trial plants produce a lot of the final consumption— the theaters, 
the schools, the hotels, the lakes and streams of our society are the 
final destination of the users of what we provide— but it is close to 
the final use in our society. 
We can't find ^ough good people. 

That is the result of years and years of undercapitalizing our in- 
vestment in people. 

We are looking for bridge engineers and structural engineers at 
a time characterized by a great recession in the economy and we 
still have difficulty finding people, people who are of top quality to 
provide good products for industry and for government. 

What is the effect of this shortage? The effect of this shortage is 
to raise the price of all those goods that we produce. 

The engineer accounts for 5 to 10 percent of the total cost of a 
product, either an infrastructure product or an actual production 
product. Manufacturing or construction accounts for 95 percent. If 
you don't have enough good engineers, that 95-percent cost goes up. 

Good engineers produce good designs. Good engineers produce 
good products. If the design phase is not satisfactory, the cost of ev- 
'erything we do and use goes up. The scarce resources — energy, 
labor and materials— are not used as efficiently and as Wisely as 
they could be. 

Engineering is a bigjbail and it wags a big dog. 

The problem of getting enough engineers and scientists into our 
part of the private economy is not one that can be solved shortly. 
Oftentimes we get a job tha.t has a very short deadline and from 
my position as chief executive I will exhort the engineering profes- 
sional staff to get the job done a little more quickly. They always 



ERIC 



64 



remind me of the fact that to produce a baby takes 9 months; if 
you put two women on it, it is not going to be done any quicker. 

The same is true with our investments in human capital. 

Fundamentally the national investment philosophy that is repre- 
sented by the current administration is a faulty one for this coun- 
try. It is just wrong. 

Today, in this country, we are short of invested funds for indus- 
try. Congress made a big step forward in the last Tax Act in en- 
couraging industry to invest in necessary industrial infrastructure 
It was an important step. 

On the other hand, we cut back our investments— as a portion of 
Government ^expenditures— in the infrastructure provided by the 
public economy which is necessary for industry to function. 

We have cut back, relatively speaking, our investment in trans- 
portation which is necessary to get people to their jobs, people to 
their schools and goods to market. 

We have cut back our investment in water systems. Water sys- 
tems are deteriorating just as the railroads deteriorated. We can 
Ignore it for 10 or 15 years. We have ignored it for close to 10 years 
now and eventually we will pay a Price in our industrial productiv- 
ity, in our public health, and in higher costs for systems which if 
they had been adequately maintained, should not require such ex- 
tensive replacement* 

I don't have an easy answer. The^e is no easy answer. I think 
Congress is as much responsible as the, administration. The last tax 
bill had some good features in it, especially with regard to encour- 
aging industrial investment which does encourage getting people 
into engineering education. The market will respond to shortages 
with higher salaries, and students will look toward engineering ca- 
reers because they know they can get a job. 

But the timelags were significant and the problem won't be 
solved quickly. 

Unfortunately, the Congress also adopted a policy in the last tax 
bill of giving away a great deal of tax relief; and, therefore, there is 
no way to find enough money for investment without taking that 
money and those resources from something, and the only place it 
can be taken from is either the military budget or from consump- 
tion. 

By playing the game that we played between^our legislative and 
executive sections of Government, we have essentially condemned 
ourselves to a situation where the public will not tolerate addition- 
al expense and yet we all agree expense is needed in many areas. 

On this basis we are not going to solve the problem. It is a funda- 
mental investment question, and yet you have got to invest in the 
human resources. 

I think that what^you are saying is sound. I think that a lot of 
' investment that is being made under current budget policies is not 
as wise as it should be. I think that one has to look at individual 



I think you are on the right track in the programs that you, are 
looking at. I think that your proposed bill is a gound step. 

I think that thV smaller funded portion is the soundest of the 
steps because I think strategies are needed that are new strategies. 
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• I^think there must be sound plans before we spend money. I 
dent think we can just throw money at the problem and expect 
^ ourselv^ to be nd of the difficulties. I don't expect us to be rid of 
the lundamental difficulty which is that the people of this country 
leel we have been throwing money at problems rather than aiming 
-with an intelligent, sensible kind of plan. 

Everybody is working very hard at solving the pfbblems within 
the program constraints that they have. Those people are not loaf- 
ing at the switch, but they may be working at the wrong problem 
or in the wrong way. ^ 

We have to accept the criticism of prior policies not always being 
as effective as they might have been. 

So I very heartily endorse the concept of establishing a coordi- 
nating and planning mechanism. 

I think we have got to develop new ideas. This is a typical cre- 
ative Idea, for instance, which has been mentioned but which has 
received very little serious attention. It addresses some of the prob- 
lems I described that we face in. my company. It has very strong 
export potentia for the United States and very strong training 
tential for the United States. It merely involves using of organiza- 
tions like the Peace- Corps to encourage the training and the expe- ' 
\ "broad P™f^^'°0^1s in working not just here but working 

It is impossible to find enough engineers to fill' the positions 
abroad. I think my colleague from Westinghouse can talk to'that 
point even more than I. 
Engineers tend to specify products with which they are familiar. 
. We hire British, French, German, and Dutch engineers to fill the 
majority of the ptKitions we have abroad-in the Philippines, in Co- 
lombia, and elsewhere. ' ' 
. T^«se individulfe will tfend, to 'specify products' that they are fa- 
miliar with, French products, German products, British products. 

Let s use -the Peace Corps. People like the Peace Corps. It gets 
people oriented £o living'in another societ^and solving problems in 
a slightly difi-ereijt way. Let's encourage young engineers and tech- 
nicians to participate in that kind of program. It is a good step. We 
. ^'^Zl^^ enhance that kind of activity, and it a small program 

Ihere are a lot of small programs that might make some sense. 
Somehow or another- we are going to have to fiijd the method -po- 
litically to keep small programs small when they should be small. 
• coipstantly discovering new creative small initiatives that seem to 
offer some promise and, more importantly, we are going to have to 
continue to fight to get the American people to recognize that they 
must forgo a little bit now to invest in this long-term necessary 
area oi human development. 
So I thank you very much. , • . -"ijg 

.[The prepared statement of Mi**. Green follows-! 
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TestlBOoy of JoiuthtQ A. Gre«A 

TO: Sabcosnittee on Science, Keteareb and Technoloiy 

lbs Cocaittee on Science and teehn&lo|7 
D. S. Route of KepretentatiYet 

DAXX: February 11, 1982 « 

SUBJECT: Xational Engineering and Science Manpover Act of 1982 IIR5254 and Pro- 
poaed Spending for federal Prosraas and Support of Science of Engi- 
neering E^^a^ion ^ ^ 

Centleaen* ^ ^ • 

Hy name ia Jonathan Creen and I aa President of Green Internitional, Inc., 
•^^ beadquartered in Pitttburgb, PennaylTania vith off ice • in Botton; Wett Vir- 
ginia; Obio; Bogota, Coloabla; and Mtnila, Philippines. Our fim is a br.oad- 
•baaed Engineering, Architectural and Planning Consult in|^yirn serving both 
industry and goYernment. The types of projects vhich we plan and design 
include: 

. indttstrial structures, 
. higtavays, 
. bridgea, 
^ . airports, <. 
* . porta, 

. cocaercial buildings, 

. educational buildings, * 
. environmental ayatens, 
" . sevage and vater treatment planta, 

. aolid vaate nanagcaent systema, ^ * 
• irrigstion systms, 

. vater aupply systcns, and v 
. smU hydro-electric pover syateas . ' 
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The dUciplioet thtt are required for thii work include: 



. civil entioeeriaSi both itpicturil 
. tlectrical ensineerins, 

• Bech«Qicil entineerinti 

• teotechnictl eatineeVias* 

• architecture, 

• urban and regional planning* and 

• a nuaber of baaic aciencea auch aa cheniatrj, geology, and biology. 

Th* profeaaion«la md aupport peraonnel vho ire penaanent ecployeea of the fira 
number approxinately 200. Theae individual ire aupplcnented by conaultanta, 
teaporary eaployee*. and other aupport and technical peraonnel at a nonprofei- 
fional level. 

Ai can be aten froa the liating of the typea of projecta in which Green 
Inttraational participatea, the fira ia involved boths in developing <l) the 
actual capital atructure and inf raatructure needed by induatry to produce ita 
producta, and alao (2) the baaic public inf raatructure neceaaary to aupport the 
conauaera and producera of thoae producti. Theae lervicea are provided both i^ 
th* continental United Statea, aa veil aa.overaeaa. The conaulting induatry 
vhich I repreaent i« characterized by approximately 70^ nediua-aize buiineaaea 
which fill juat around the cutoff point for toall buaiseaa adainiatrat ion aup- 
pdrt (aalea of 7.5 million per year); a aucb aaaller nuaber of large firaa; 
and the vaat aajority of firaa in the field which contain leaa than 100 people 
and aurvive by aerving a liaited aet of ipecit^, tightly-defined technical and 
profeaiional requireaenta of induatry or governaent. It ia to thia profei- 
aional conaulting coaaunity that the world looka, and certainly the nation 
looka, to deaign the water aupply ayateaa, the aewage treataent ayateaa, the 
^ lolid waate diapoial ayatena, the induatrial parka, the new con^itiea, the 
irrigation ayatcaa md the like, which go to aupport the baaic activitiea of 
both production and conauaption in the United States. 
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^he Source and Scope of the Shortage 



The perionnel who nike up our fira, and firn* like ui, geaerilly exceed 
the tvertte «ie of the populition. The reison for thii i» thit the number of 
youni people being triined by our colletei and univeriitiei doet not natch the 
rcquireaenti of the induitry for quilified perionnel. In the pttt, ntny of the 
individuals who became qualified in the engineering di»cipline« did to through 
_ « long period of ipprenticeihip, beginning at draftsmen or junior technician*, 
rifing after nany yeajs of experience into very ipeciilized po«ition» with 
• trong ibilitici to perfom »pecific technical and profeasional taaks. Given 
^ the increaaing complexity of the technical disciplines, thia apprenticeship 
approach la no lonter aufficient to produce adequate quantities of profeasion- 
als to luppleoent *tho»e produced through the university aystca* This accounta 
for the older average age in the profession today. 

Although a large proportion of the requirementa in the technical diaci- 
plinea are being net through increased uae of conputer*,| for the foreseeable 
future, autoaation wiU not relieve the current abort age of top-quality people. 
In fact, the current trends toward autonat ion vill , by reducing opportunities 
for the leaaer trained prof eaaional^ and the support technicians, further choke 
off the traditional apprenticeship avenue for development of professional 
expertiac involving the evolution fron aubprof eSaional to profesaional work 
through on-the-job experience. In particular, the avenue of moving from 
draftsman to design engineer ia. likely to be eliminated in the next several 
yeara as the drafting operation becooea alnoat totally automated through com- 
puter-aide'd drafting. 

Additionally, the increased autoaation and complexity of the engineering 
diaciplinci imposea a demand for better trained , more knowledgeable profea- 
aionala who will be capable of utilizing the toola being developed by the 
ayatena and autonatiott industriea. '"^ ^"""^ 

1 would like to describe our current difficulties in obtaining trained 
technical peraonnel. It ia important to realize that these difficultica exist 
in the "idst of a very serious teceasion. The receasion hsa been described as 
the deepeat receaaion aince the great depresaion. Unemployment in Pennaylvania 
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it Dov over U percent, and thia unenploynent very nuch affecti the capital 
Sooda induatriea. Thua at a tine when industry la inveatinj very cautioualy 
«nd modeatly, any difficulty in recruiting trained people ia of particular 
• isnificance. Once 'the econony res«ins us noraal atrensth and the investment 
projran aponsored and encourased by recent actiona of Congreag begins to take 
hold, the ahortase of en^meera viU oove froa the acute ata^e to the lopoa- 
aible. 

H the preceding oontha, ve have advertiaed for atructural engineers. We 
have been looking both for structural engineers capable of designiijg industrial 
buildings and atructural engineera capable of designing bridgea. Aa a result 
of our efforts, ve have received inquiries froo only tvo qualified candidates 
in over a nonth of looking. Meanwhile, ve have four additional positions to 
fill. This veek ada viU .ppear in the Cleveland and Coluobus nevapapera m 
the hope that ve can obtain high quality atructural engineering personnel froo 
these nurkets which are also depressed. Hovever. our experience in Pittsburgh, 
a sufket that contains probably aore atructural engineers than any in the vorld 
outaide of New York, leada ua to have little confidence that this spproach vill 
be succesaful. 

Vhat are the Stakea Involved? 

A aajbr factor vhich muat be considered aa part of the background againat 
vbich the current ahortage of high quality technical peraonnel must be examined 
i« the increaaing costs of construction around the vorld. We sre all avare of 
the effecta of' inflation in our everyday lives. What nay not be quite ao 
apparent ia the fact that, in the laat ten years, increases in 'the constructicfti 
industry hsve been approximately tvice the average increaae in coat for other 
toods and services being purchased in the narket place. Aa the cost of con- 
struction goes up. reflecting an increasingly abort aupply of the raw oateriaU 
of construction, it becones even pore crucial thst the design professional 
orgsnire and plan fqr the use of the^e .carce oaterials in the oost efficient 
vsy possible. Good design reaulta in efficient conatruct ion. Poor design 
results, not only in vasted use of nateriala initially, but alao long-tern 
higher coata of energy, labor, and materials « these f.cilities are operated. 
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A second con »ider*t ion it the lopac t of thi» »hort*se of qu*lifie4, 
trained people on the United Stite*' b*Unce of paynentt *nd itt exp5rt po»i- 
tion. The v««t n«jority of basic infrastructure required in the United Statet 
baa been built in the last 35 years and is largely adequate - given proper 
maintenance - into the future. (Yes, certainly we will hAve to taodemize our 
railroad system, yes, certainly we will have to rebuild our water systens; ve 
will have to expand our pollution abateaent sewage systens; and the like. But 
our highway network, our water network, and our port systeDS are highly devel- 
oped as IS a large proportion of our heavy industrial capabilities. In the 
United States, ve are talking about a naxusuo ten percent expansion in theae 
systeDS per year in order to enhance our capabilities and quality of life and 
to replace worn-out or outcoded syateoa.) Other parts of the world are not so 
fortunate. The vast najority of countriea in the world often lack even the 
rudioencs of the baaic infrastructure which we have in the developed countries. 
These oationa are growing st « rapid rate and have an enomous demand for the 
s«ce kinds of t^ranaport, environmental, and industrial infrastructure which we 
take for granted in the United States. AH of these facilities will have to be 
designed. All of these facilitiea will place <^eIaands upon the supply of goods 
which are available in the world for their coopletion. They will affect the 
price of gooda in the United States that are eoployed for ainilar uses. More 
inportantly, nuch of the necessary supplies and equipnent can be obtained fron 
the United States - or they can be obtained elsewhere. 

Green Inteyational is involved in a aodest way in the International Engi- 
neering and Construction arena. Increasingly, the actual positions to be 
filled on our overseaa staff are being filled by professionals fron EnglaPd, 
Europe, and Japan. The reason for thia is our inability to find sufficient 
numbers of well-trained professionala in the United States who are willing to 
work overseaa* This is one neasure of the short supply of professionals in the 
engineering, archit^ecturaU and plamning disciplines. It is inportant to note 
that although this work represcnta only five to eight percent of our current 
sales, it produces 20 percent of our annual profits. Far more important from a 
balance of pa^o^nts standpoint, is the fact that engineers tend to specifjt 
products with\hich they are familiar and comfortable: produtts in which tWy 
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luVe confidence thit the required performance vill be forthcoaing. Thua, Aaer- 
lean-trained en^ineera tend to apecify Aaerican aechoda and Aaerican producta. 
^ >Me ia true of European ensloeera, Japaneae engineers, and the like. Every 
job filled by an Aaerican deaign profeational producea a far larger nunber of 
joba back hooe in producing the ceaent, the reinforcing, the nachinery, the 
piping, ancKthe electrical co«ponenta that ar«» required for the conatruction 
and operation of the deaigned aya.ten. 

»Vhat vill be the direct reault of this shortage on projecta in the United 
Statea? Well, let ua conaider what vill happen when the deoand for capital 
replacenent regaina ita taooentuo after thia recesiion. The result will be that 
engineering finaa^will be unable to provide the highest caliber of profeaaional 
peraonnel to deaignthe planta, the foundationa, the highvaya and the bridges, 
not to aention the aevage treatoent plants and the power 'at at iona that are 
required a a part of the normal expanaion and continuation of our highly tech- 
nical aociety. Technically-akilled individuala will be apread thin and the 
efficiency of design will decline. It nust be reoenbered that engineering 
accounts for approxioately five percent of the ultioate coat of a new facility. 
Hinty-five percent of the coat ia required for conatruction. Thia requirepent 
involvea akilled labor} it involvea oateriala, auch aa ceaent, wood, ateel, and 
the like, aa well aa conatruction equipaent and fuel. A leaa efficient design 
will aean that the coat of all theae good a will be higher than it need be. 
Theae coat a will be passed on to a whole generation of conaunera. We will be 
lesa efficient at horaei wa will be leaa efficient in our ability to conpete 
againat producta abroad. 

On the foreign fronx, Iht increaaing deoand for engineera at hooe will 
nake it even aore difficult to ataff overaeas assignoenta with Aaerican per- 
aonnel. The opportunitiea t^ export Aaerican conatruction nateriala and 
Aaerican machinery will be loat. This loss will alao reflect a long-tera 
reduction in the uaage of Anerican parta for replacement of worn-out equipment. 

For all of theae reaaons, I urge the Congreaa to give conaiderat ion to 
Houae Bill 5254 and to the funding of technical education for young people. 
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It could be artued. I recotnite, that by increMini the laUries of enti- 
nttvK we .utonatically will *ttr»ct yount people into the Ubor force in the.e 
areas. Thii if true. But Ht if only true in the,lonie«t of ruofj the Ug 
between the recosnition of « technical career as a highly desirable future for 
f yount Pcrsorf and the development of that yount person into a top quality 
professional is approximately 20 years. Yef, the current atrd future fhortage 
will raise the price of engineers, it will raife the price of engineering, it 
will raife the price of everything. But it will be 20 yearf before we can 
expect that young people vrll have responded to this situation, made the sac- 
' rifices required by a technical education, and J>rovided significant contribu- 
tiona in these fields. For those 20 years we will have missed an opportunity 
and we will have found ourselves in short fupply of the bafic bre>tl-and-butter , 
perfonnel required by ever.y phyfical fyftea underlying our econony and ulti- 
mately our standard of liying. 

ThanVi you. ' 

« 

Mr Walgren. Thank you very much, Mn Green, 

Mr. Moore, director of education and training at Westinghouse 

[A biographical sketch of Mr. Moore'foUows:] 
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BIOGMPHICAL RESUME 
6EQRGE E. MQQRE 



EDUCATION : University of Pittsburgh 
H*rv«rd/M.I.T. 

University of Pittsburgh 
Hirvar^r University 

EXPSRIENCE : Current r (1969-1981) 



8.S. Electncil Engineering 1943 

Officers Advanced 1943-44 
Electronics Training 

M.S., Electrical Engineering 1952 

Program for Management Dev. 1952 



(a) Director, Education Department . Westlftghouse Electric Corp. - 
Responsible for the recruiting, selection and hiring of 800 new 
college graduates/yr. ; managing the early training and placetnent 

of 250 new graduates, providing management and professional devel- 
opment courses for some 7000-8000 Westinghouse employees annually; 
maintaining university relations with some 300 colleges and univer- 
sities. 

(b) Executive Director, Westinghouse Educational Foundation - 
A<*n1 n 1 stratlon and development of a college support program tha t 
distributes $1.25 million In grants each year. 

(c) Pres1deo%, Westinghouse International Educational Foundation - 
This foundation was created in 1980 to provide support for engineering 
colleges/universities overseas. 

1962 - 1969 Vice President for Development and Public ReRtlons, 
Polytechnic Institute of Brooklyn - Reported direct to the President 
and had broad responsibility for fund raising, public relations, and 
continuing engineering courses for industrial affiliates. 

1952 - 1962 Westinghouse Electric Corporation - Manager, University 
Keiatlons and subsequently Manager, Graduate Student Training. 
These positions involved the training and placement of some 600 
new graduates each year and the development and management of re- 
lations with some 300 universities. 

1948 - 1962 Assistant Professor, Electrical Engineering Faculty, 
University of Pittsburgh; Director of Graduate Engineering Studies. 

1947 - 1948 Research Engineer, Eltfttronics Research Laboratory, 
University of Pittsburgh. 

1943 - 1948 U.S. Arriy; Highest ^lank, 1st Lt. Artillery. 



Other- 



Senior Member IEEE, former Chainran National Education Ccnmittee. 
Engineering Manpower Cormnssion, former National Chairman. 
Recipient Westinghouse Order of Merit, highest honor given by 
Corooraflcn. First Presbytenal Church of Pittsburgh - Elder 
for 7 years and former Pres'ldent of 3oard of Trustees. 
Member of American Society of tngineenng Education. Fom^r 
Chairman of the Continuing Education Section. 
1981 - Distinouished EngineeHng Alunni Award, University of 
Pittsburgh 
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STATKMKNT OK GKORGE E, MOORE 

Mr Moore. Thank ^ou, Congressman Walgren, Congressnian 
Ertel, and Congressman Shamansky, Thank you for the invitation, 
I am delighted to be here. 

I dm with the Westinghouse Electric Corp I hav^^pent the bi^lk 
ol m> caree.r there and I have been, over the years, closely involved 
, with the technical, and personnel side of our business. 

I would like to amplify the written remarks I earlier provided 
and m so domg illustrate our corporate concerns and our interac- 
tion with the colleges and universities where I believe, we caj? all 
agree that attention needs to be directed. 

First> I am responsible for staffing the Westinghouse Electric 
Corp. with college graduates, new, young people. 

If I target 1981 specifically, we hired 899. These were principally 
engineering graduates. 

In order to accomplish that task, we interviewed about 12,000 
seniors at 180 institutions. If I put that in another context, this 
represents about 20 percent of all of the graduating engineers pro- 
duced by this Nation's colleges and universities last year 

Interestingly about 23 colleges and universities, historically, have 
provided about 45 percent of our talent year in and year out 

Between our company and about 180 colleges that we concen- 
trate on, there is lots of interaction. 

We hai'e representatives that are identified to work closely with 
schools, ibirf the'faculty, to understand the problems. 

There isTbts of interaction on many levels: Students being eni- 
ployed for the summer, faculties employed for the summer, techni- 
cal speakers from Westinghouse speaking at symposia at colleges 
and universities. 

In fact, I might say, Mr. Shamansky, that our chief executive of- 
ficer serves as the chairman of the board of trustees here at the 
University of Pittsburgh. Also our vice chairman serves on the 
board of trustees of Carnegie-Mellon. They are very much aware of 
the problems' that I think you want to see voiced in the board 
rooms and in the Duquesne Club. « 

Let me, Mr. Rheem^, make a comment I think that relates to 
your question. 

Twenty percent of the 900 young people we hired in 1981 were 
>oung women. That is 180. Largely with degrees in engineering 
and to a smaller degree in the physical sciences. 

Thirty-five percent of this 900 were women, minorities, blacks, 
chicanos, Spanish-speaking, or Asiatic-Americans. 

In recruiting people, we all try to target those whom we feel are 
the best We target our young graduates out of the top half of the 
graduating class. And I guess one of my greatest' concerns is that I 
wish the top half contained 75 percent of the graduates rather than 
50. 

If we could force the mathematics to get that to happen, it would 
be great. 

Nevertheless, we h^ve to do a lot of supplementary training with 
many of our young, new engineering'graduates concerning state-of- 
the-art problems utilizing equipment that they are not familiar 
with so as to bring them to a point of early productivity. 
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This situation has tended to increase over the last 5 to 10 years 
where technology has been changing at. an ever-increasing speed, 
much more so than it did in the two or three decades that preceded 
the 1970's. 

Now, there is another area where I have responsibility, namely, 
training within the corporation. 

We have, in Westinghouse, about 36,000 managers and profes- 
sionals. Professionals comprise about 23,000, and managers 13,000 
out of a total employment of 140,000 people. 

I advised that we hire 900 new graduate^ iii 1981, this is a little 
over 2 percent of 36,000. It sounds like a great number of people, 
but actually it is not large when looked at in this light. 

These people bring to us technology transfer. They are our life's 
blood. We are a company that, by and large, sells capital equip- 
ment and it is highly technical in its nature. 

To stay in the forefront of technology, .we must continue to hire 
on a regular basis top flight people from top flight universities. ^ 

Now, one problem over an engineer's career, and I suspect it's a 
problem we all face in our careers, is the constant race between ob- 
solescence and retirement. 

Accordingly, we invest a tremendous amount of money and effort 
in making sure that this human resource stays current and does 
not waste away. ' * 

I am very involved with providing corporate training to our 
36,000 managers and professionals. In any one year, we will have 
in our symposia and workshops and courses, 10,000 students. By 
and large they are in the classroom for concentrated F^^riods of a 
week. Our subject matter ranges from very technical finite element 
analysis to not so technical techniques^ of marketing, selling, and 
presentation skills. 

I will mention a third area of corporate/ university relations, 
namely, the Westinghouse Educational Foundation. The foundation 
has been in existence since 1944. It was created^primarily to finan- 
cially support colleges and universities recognizing that it' is from 
such sources that we get our professional talent. Westinghouse has ' 
felt a long and continuing obligation to invest in its sources of 
talent. These support programs, by virtue of the foundation s 
charter, are heavily oriented to engineering education. We do not 
support a broad spectrum of colleges simply because our resources 
are limited and our interests focussed. , m.- 

A key program is the Westinghouse, science-talent se^ch. This 
progra^p targets young people in high schools and tries to encour- 
age them to pursue careers in science and engineering. In fagit, you 
may have recently read that the Westinghouse science-telent 
search has to date produced its fifth Nobel laureate. It is a magnifi- 
cent program. It is the longest running program, of its kind in the 
country. It dates from about 1942. 

We also, in the foundation, support specific grants to aoUeges and 
universities. One of the mc^t recent is at the -University of Pitts- 
burgh, a grant of $400,000 thst-ifiiainMat updating and strength- 
ening the, engineering schools capability in the area of micro- 
processors, ihteractive graphics, (^D/CAM; computers on chips 
. and the like. If such material is not in today's engineering curricu- 
lum, the program is just not up to date. ' 
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Similar gr*iiiLs Juivt* been niade to Carnegie-Mellon, Duquesne 
University. an3'~5?t?ur_j^ anc^^^^ar out to about 100 universities 
across this countr>. We assibt universities in staying updated and 
encourage them to tell Us what they need rather than us trying to 
direct them in v^hat the3f should do. Incidentally, I am delighted 
with the program you h^ve proposed as I believe that it supple- 
ments our foundation s 9^forts Our focus is on getting engineering 
curriculums updated jiviA programmatically supporting faculties 
and students to th^t ^nd. We have not had money to put into hard- 
vyare and ir^tmment^tion Nor have we funded many fellowships. 
Largely ^e are trying to focus' on the curriculum and buy time for 
the faculfy 'to redevelop both courses and themselves. 

One final thing, about 20 percent of our 4ipunciarion s resources 
over the last j >ears have been directed toward minority education^ 
trymg to' help blacks and other minorities obtain efngineenng de- 
grees, because certainly in Westinghouse and in many of the For- 
tune 500 companies, there is a very strong technological ingredient 
that our people need in order to effectively manage the operation. 
We do not hire managers from colleges and put them in a manage- 
ment program per se. Wp hire the brightest talent we can find 
with heavy emphasis on technology. This pool or resource ultimate; 
ly provides us with our management personnel. 

Well,' as I said before, I am delighted with whjii^you propose. I 
think U IS very necesi>ar> and I do think you witfiifid industry re- 
sponsive 

[The-' prepared staterneiit of Mr TVIoore follows:] 
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Westtn^house 
Etectilc Corporation 



EOucatkx) Oenrer 



kionon toMiV§ t ((rimon Road 




Subcoonittee on Science, Research and Technology 
or the House Committee on Science and Technology \ 



dMy testimony to the subcornmittee is based on several relevant factors. 
IP First, I have responsibilities for recruiting approximately 700 to 900 new 
college graduates each year for the Westinghouse Electric Corporation (90X 
of whom are engineering or p^tysical science graduates), and the training 
of some 10,000 of our managers in state-of-the-art skills and techniques 
ranging fro« engineering and technical subjects to marketing and 
mdnagefT«nt. In addition, I participate .in ^he review of several hundred 
request's each year from engineering colleges and universitfes seeking 
support f.ron the Westinghouse Educational Foundation. In 1982 some ^ 
J2, 000, 000 m grants w\ll be distributed to approximately 100 colleges, 
universities, and educational associations. Overwhelmingly, the^e grants 
are targeted to strengthen engineering education. 

Rather than comment on the impact of a reduction in federal programs 
supporting scienclp and engineering education, I would prefer to comment on 
the status of engineering education as it has exrsted in the near past, 
and Us viability in the present and foreseeable future. Stated another 
way, even at existing levels of support, ther^ are substantive problems 
that need to be addressed. ' 

From Industry's vantage point, the bottom line is the quality and quantify 
of the graduates produced by^our universities. The quality problem stems 
in part frora obsolete Professors and laboratory equipment, neither of 
which are being updated or replaced in a timely fasfwon. At the other 
extreme, highly^^effective faculty are unwilling to forego the attractive 
salaries and career opportunities offered by industry. Quality engineer- 
ing and scientific research require the tools, instrumentation and equip- 
ment that industry, but n6t our colleges, provides. 

These observations have not esc^{?ed todeo^'s engineering graduates. Few 
are willing to subsidize a full-time graduate education by forsaking 
earnings of J25,000 a year. Further, a PhO program involving five years 
of intensive study supported by less than th§ latest of laboratory • 
equipment has found less and less favor in the eyes of to.day's graduates. 

The quality problem is also complex. While our high technology industries 
are plagued with shortages of electrical and computer engineers, some 2SX 
of our nation's engineering schools are restricting or reducing freshfhen 
engineering enrollments. The insufficiency of teachers, space and 
equipment, all related to funding, are cited as the reasdns. 
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' The problem is Identifiable. The solutions, however, are complex and 
ditflcuU to achieve. Nevertheless, we need to develop approaches that 
will 0) re-educate and update existing faculties, (2) provide induce- 
ments, i.e., career opportunities, nrjodern tools and equipment, ta persuade 
younger^aculty to stay In the teaching profession, and (3) attract the 

« best of our Bachelors graduates to pursue advanced degree studies. Older 
approaches must give way to new and radical thinking if solutions are to 
be found. 

In siftroary, the condition of engineering and scientific manpower in our 
country jgrov/s exceedingly Critical; however, the focus of our attention 
needs tcr be on our engineering schools and our physical science 
departments. Many of these elements seem to be wiplictt Inf legi slation 
introduced by Congressmen Walgren and Ruqua. Westinghouse and I believe 
Industry \r\ general encourages this action. 



George E. Moore, Director 
Education and Tralnihg 
WESTINGHOUSE ELECTRIC CORPORATION 

Mr. Walgren. Thank you very much, Mr. Moore, for your testi- 
mony. We will be returning to you for questions on your excellent 
presentation. 

The next witness is Mr. Alex Procyk. 

Mr. Procyk, I thailk you for being with us. We look forward to 
your testimony. Your written testimony will be incorporated in the 
record and you may summarize it or do as you please* 

[A biographical sketch of Mr. Procyk follows:] 



\ 



ERIC 




^9 



Brief Biographical Sketch 
of 

ALEX I. PROCYK 



1. Alex I. Procyk 
V.P. - Engineering 
Pittsburgh Operating Center 
Dravo Engineers & Constructors 
One, Oliver Plaza* 
Pittsburgh. PA 15222 



Home Address: 

177 Parkedge Road 
Greentr^. PA 15220 



2..BSME. University of Pittsburgh. 1953 
^.Registered Professional Engineer. Pennsylvania 
•^Pl^Heinber of following Engineering Societies: 

•ASME (American Society of Itechanical Enginears) 
• AIME (American Institute of Mining. Metallurgical. 
Petroleum Engineers) ' , . a 

' . ESWP (Engineers Society of Western Pennsylvania ) 

r » 

3 30 years with Dravo Corporation in various positions and Divisions, 
initially as Drafter then Designer, then Engineer and then various 
supervisory and management positions witfiin» Engineering from" 
Chief Mechanical Engineer through Chief Design Engineer through 
current position. 



4. 2 years U.S. Army. 1957-59. Transportation Corps. 




S r VTKMKNT OF ALEX PROCYK 




Mr Proc\k I certainlv du not intend to read all of my written 
testimony, but I will strike the-highlights and relate them. 

Also. I don't know whether it w^as by accident or design, but I 
believe b\ whatever means this particular panel was select^ hap- 
pened to be a rather good cross section, in my opinion, in that al- 
though Mr Moore of Westinghoube speaks in terms of 12,000 engi- 
neers, I believe it was. and his organizat4on, I am with an organiza- 
tion and I speak in termb of 1.300 to*2.000 engineers here in the 
Pittsburgh office and I think Mr Green speaks in terms of 200. So 
there is a good representation here and we all come from a little 
slightly different perspective 

I first v\ant to address myself to the broad overall question, the 
impact of the reduction in F^eral programs on engineering and 
engineering education 1- might say that when I prepared my writ- 
ten testimony. I had not known at that time what specific fund had 
been decreased or w ould' be CQmt em plated to be decreased and so, 
therefore, not really 'knowing what order of magnitude in terms of 
dollars were being considered here, in my written test^imony I did 
not address pyself to any form of dollar value. Hearing some of the 
numbers hene todav. that w ould cause me to have slightly diTferent 
reactions than I had when I prepared the written statement. 

At am rate, m\ particular knowledge of what particular pro- 
grams have been in existence or are currently in existence are lim- 
ited primarily because my particular focus of at:tention as a vice 
president pf engineering of an ei:igineering construction company m 
has been primariK on the application of engineering and technical 
knowledge instead of focusing on the educational process of those 
engineej^s itself. 

Of course. I and our corporation experience the results ornonre- 
sults, if that ma\ be the case, of ^the educational process although 
we ourselves are not in the mainstream of education except as sup- 
port for that eWucation through such vehicles as tuition reimburse- 
ment gjTograms for our individu^als that*^ already. have on board 
or as advisory participants to universifieslJvhen they ask for indus- 
try's thoughts and opinions when they are studying their t)wn cur- 
riculum ^ ^ . I 

Also, in the form of> at least in the case of our comp^n>^m^tch- 
ing funds programs whereb> a corporation matches furps |>Rot 
would be donated by, an individyal to universities as well as bro- 
grams oh the company's part to give direct grants to some universi- 
ties 

At an\ rate, without referring to specific funds Tcannot see what 
the impact of reductions might b^. But being an engineeer I am, of 
course, qi^ite aw^re of the- fundamental importance of maintaining 
a strong, innovative, and creative level of technology on regional, 
State, and national levels and ^e role of the educational- institu- 
tions in providing the basic ediication that makes a large part of 
that technology- possible Therefore, I have a natural tendency'to 
view any form of movement toward reducing funds with a high 
degree of apprehension, w^iether-^t scares the hell out of me or not 
depends upon how much it is. . . ' 
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I realize, of course, at the same time that there is a limit to the 
ability of the taxpa>er to fund the number of programs that the 
diverse interests of the country wishes, to have, in fact. Unfortu- 
nately, it is with a lot of you gentlemen to try to find that balance 
point .among all the diverse needs and ^vants. We are here si>eaking 
todav just science and engineering. 

What I do know, in niy opinion and there is maybe some diver- 
gence of opinion here, is that the engineering graduates that have 
been coming out of the universities, in general have been of high 
quality and well-educated in the fundamentals of their education's 
field I, at times, have been puzzled myself on it because I personal- 
ly am a believer that the level of education in the secondary 
schools in the form of science, mathematics, et cetera, et cetera, is 
very weak and I thkik that is an understatement. Yet, our experi- 
ence is that the engineers fcoming out of the university are of a 
high quality. Why that should be, I don't- know. I don*t*see specific 
reasons, but somewhere I came to the conclusion that the universi- 
ties have been doing a pretty good job starting with what I think is 
a less than high quality and ending up with a good quality. 

Whether that is all due to good funding, good faculty, good direc- 
tion on the part of the school's administration or certainly also con- 
scientious effort by the students themselves once they get into the 
university, I don't know. 

Whatever the educational system has been doing to make up for 
this lack in the secondary schools, I believe somebody, somehow 
has been doing a lot of things fairly well. But, whatever that*iight 
be, decreasing or dropping fundings is one of these elements that 
go into turning out high quality people is bound to have a cascad- 
ing bad effect I just don't know how to quantify what that effect 
might be. 

Addressing myself to the shortage or lack of shortage of engi- 
neering people, I am confining myself to engineering people as op- 
posed to sciences That varies, of course, with the level of business 
and demand in that 'particular area as well as any other areas in 
the country And I would say^^if I just focus upon the current time 
period, the supply of technical skilled employees and general ists, as 

1 call them in this area, have been/ather fair to good over the past 

2 years, although I know for an'absolute fact that if you were 
having this hearing right .today in Houston^ Tex., and if I wer^ 
there, I am a part of the Houston, Tex., engineering environment, I- 
would be telling you that the shortage is overwhelming. There is a 
tremendous shortage.. . " 

Although I believe that our balance in this particular part of the 
country in terms of, I'll call them general engineeering, is fairly 
good, fairly balanced.. Nonetheless, as always, there is a sh^^rtage of 
technical skilled employees, engineers witfr experience. I attaoi to 
my written testii;nftny a copy of January 4 issue out of th# Pitts- 
burgh Business Journal that addressed itself to the shortage of en- 
gineering people in this area. I won't go into it now, but I believe 
that that article gives a fairly accurate overview of the situation. 

If the economy of the United States and this region picks up, if 
the steel industry were to engage in large scale modernization of 
facilities, if the effort to develop facilities for synthetic fuels and 
energy that has been a somewhat on again off again thing in this 
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coufitr> were tu be turned o;a again, I would be sitting in front of 
you^just like the people at^ouston would today telling you of^a 
greater bhortage. HowewNBven without listening to anybody this 
mormng, the major prowm is that the education of engineers in 
universities cannot be tifnol on and off like a faucet. The course 
of study consumes 4 to J'yvSN. It is a minimum of 3 years upon 
graduation that an engineer begins to contribute to true original 
/design of anything. Therefore, really what we are talking here 
today abttt is not the shortage or nonshortage that exists in 1982, 
but what are the needs and requirements for 1990. What we are 
sitting here talking about today is something that should have 
been talked aboi^t in 1972. It is the Same theme. 

When I review back over the past 20 years or so and attempt to 
smooth out those various peaks and valleys, J^^invariably come to 
the conclusion that there is a blended average that historically 
there has always been a shortage of anywhere in the realm of 10 to 
15 percent of engineers. 

Currently, and I see no change in this, the shortage in the form 
of computer people, be they computer applications, computer pro- 
grammerbrbeems to be far and "above that of most of the other par- 
ticular type& of engineers. Why this is rather persistent with a few 
exceptions, I don*t know. We collectively, be it the Federal Govern- 
ment, States, industries, what have you, really are not doing a very 
good job 

I perhaps should digress to say that in some manner everybody 
talks about it and wntes about it, but in some manner, collectively, 
the' Europeans, the Japanese, et cetera, have a better means of 
looking out 10 years ahead as opposed to being preoccupied with 
what this yearns or next yearns total pr'6fit, total budget, who is 
doi^the most training at the present time They seem to have a 
better ability to consistently loojc 10 years out. 

As a part, also, of the feedback that I get nothing of the shortage 
of people is the reliance that we have on foreign technology. 

Qytte frankly, the basic technology for various processes that are 
'performed m thi& country are^ really held by foreign firms. See, 
' 'that in itself,- although i Avould say we don*t have a shortage in 
some areas, the fact of the matter is because of the import of for- 
eign technology, that is one of the reasons why, in some cases the 
shortage isn't as gre^t as it might be otherwise. 

Td like to make a comment also, somewhere in the conversation 
this mornmg, the subject of student loans introduced itself J, 
myself was not aware of the extent other than the public newspfi- 
pers about the different formulas to be used on calculating loan 
rates, et cetera, for student loans, but, whatever means that thip 
particular bill and analysis could exercise, including myself, toward 
promoting better means of providing student loans for people I, for 
one, support that considerably. 

I have s^en too frequently, because of the high cost of education, 
a lot of mdividuais be they out on the streets oHbe they in other 
jobs or be people that we have in Pittsburgh at a nonengineer 
level, who have as much if not more b^ic, intelligence capability of 
supplying those needs of being scientists and engineers but who 
just simply can*t afford it or their families can*t afford to send 
them to school. 



I believe that rather sums Up everything I have except that in 
the written testimony. I believa th^t sums up my overview. 
[The prepared statement of Mrr^rocyk follows:] 
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Dravo Engineers and Constructors 
Or>e Otn/er Ptaza 
pjltstxjrgh, Penosytvana 15222 
412 566-3344 



A.J.Procyk 
Vice PresKtent 
Engrneerif^ 

pjttsJxjrgh Operating Center 



A Of avo Company 



February 10. 1982 



Congressman Doug Walgren^ 
Chairman 

Subcommittee on Science, Research & Technology 
U. S. House of Representatives 
117 Cannon House Office Building 
Washington. D.C. 20515 
• ' , - 

Subject: National Engineering and Science 
Manpower Act of 1982. H,R. 5254 

Dear Congressman Walgren: 

1. On Friday. February 5 I was requested. through Dravo Corporation, to 
participate in a panel discussion regarding the subject of engineering 
and technology education and training, with more particular attention 
focused upon H.R. 5254. 

2. On Monday, February 9 I received a copy of H.R. 5254 alcTng with a letter 
from your office which described the "panel discussion" as beitfc a 
hearing at which written testimony was requested. 

After recovering from my partial surprise at the conversion from what 
I had (erroneou sly) thought wa s going to be an open, free-wheeling 
parie4'-<h-sCumontoThat ot a hearing witn written testimony. I nu/iu- 
the-less proceeded to read the letter and H.R. 5254. 

As a result ot this. I have provided, in written form, my thoughts and 
opinions that were and are within me. 

Perhaps I have expressed opinions on matters which are beyond the intent 
of the hearing; in other cases I may have* expressed insufficient opinion 
or basis for that opinion. 

I trust however that iny participation, when added to that of so many 
other participants, will enable your committee and Congress to arrive 
at a decision that is of greatest overall value. 
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February 10, 1982 



Congressman Doug Walgren, Chairman 
Subcommittee on Science, Research i Technology 



3. My written comrsentary is attached. It is n\y own, does not necessarily 
represent opinions of others nor of Dravo Corporation, whoever that 
may be. I hope your conmittee finds it to be of assistance. 



Yemfc truly yours, 




A.-vil. Procyk 



AlP/smd 
attachment 
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1. I was asked to participate in this Hearing and give^my viewpoints and opinions 

on three subjects ^ * ^^^ -^ 

a) "The iT.pact of reductions tn federal programs supporting science and 
engineering education in colleges, universities and industry in the 
Pittsburgh are*" 

b) "The experience of your company tn hiring and retaining technically 
skilled craployees** 

c) "The 'National Engineering and Science Manpower Act of 1982' » H.R. 5254" 

2. Impact of Reductions in Federal Programs 

As regards to the subject "of impact of reductions in federal programs. I regret 
to say that my knowledge of what federal programs have been in existence and 
which are in existence is limited. 

This is* because my particular focus of attention, as Vice President of Engineering 
of an engineering-construction company, has been priirarily on the working environ- 
ment and the application of engineering and technical knowledge towards the 
engineering and construction of industrial facilities instead oT focusing upon 
the education process itself. 

I and our corporation experience the results (or non-results) of the educational 
process but are not in the mainstream of education itself except as support of 
that education through tuition reimbursement programs for our personnel or as 
advisory participants to universities (West Virginia and Pennsylvania State 
Universities) when they have solicited opinions from industry as regards to 
their curricular studies in their efforts to up-date or improve their own 
educational process. 

Because of the above and because I am not aware of what specific amounts of 
funds or what specific programs are being reduced, I cannot say what the impact 
of reductions nil be. ' / 



Being an engineer. I am qutt-e aware of the fundamental imoortance of maintaining 
a strong innovation, creative level of technology on regional, state and national 
levels and the role of the educational institutions in providing the basic 
education that makes a large part of that technology possible. Consequently, 
I have the natural tendency to view reductions in technology programs or 
reductions in technical education program funding with apprehension. 

At the same time, however, there is a limit to the ability of the taxpayer to 
fund the number of programs that our diverse interests may wish to have. 

I do not know where the best balance point is between these twin goals of 
fostering scientific and technical education but simultaneously at a cost that 
the taxpayer can afford. 
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Igpact of ReductfoDS in Fedfral Ppgr'ams (conttnued) • 

Whit I do knew is that the engineering graduates that have blen coming out 
of the universities are, in the general case, of high quality and are well 
educated in the fundamentals of their engineering field. In addition, 
contrary to a soroetimes widespread notion that ^he work-ethic is not present 
ioong today's grads, it \s_ present. 

There may have been a time during the l*te 60' s oiVso when < tendency 
developed among grads to have more interest in thelzMeisure activities than 
in their chosen work profession. If such a tendencydid exist, such is not 
the case today, nor for the last five or more years. 

The difference that I see today is a large tendency on the part of many 
engfne*»-ing graduates to view "engineering" as just a stepping stone to their 
real goal as "managejnent" , There is a tendency on their part to not really 
want to practice engineering for engineering's sake but only long enough and 
well enough to becow V^nagers". 

They perceive greater prestige and greater financial rewards as managers than 
as engineers. 

And so. It I had to ennunciate a brief conclusion, it would be that the 
universities are doing a good job at educating engineers in the fundamentals 
of engineering. Whether this is due to good funding or good faculty or good 
dfrfction on the part of the school's administration or conscientious effort 
by the students themselves, I don't know. It is undoubtedly due to the 
ccnjoi nation, not due to any one or two elements. 

Decreasing or dropping funding as one of these elements is bound to have an 
effect, but how Tixjch is indeterminate. 



Experience in Hiring and Retaining Technically Skilled Employees 

As regards to the interest of hearing of our compar\y's experience in hiring 
and retaining technically skilled employees: 

The ability to hire and retain technically skilled employees varies 
with the level of business and demand in this local area as well as 
nationally. 
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Quite frdnkly, the supply of techmcAlly skilled employees as 
general ists m ^'this i^ea has been to good over the past 

two years or soTHn sure" you wbind geT~a" vasTTy "different answer ' ' 
if you were to conduct a similar hearing in Houston today or in 
Pittsburgh eight years ago). 

What has been ui short supply, as aT"V3st always seems to be the case, 
ire tecKnicdUy skil led. employees wUh experience in various specialized 
technrtcal fields. 

The January 4 issue of Pittsburgh Business Oournal included an article 
on this subject. A copy of that article is attached. This article 
gives a fairly accu^'ate overview of thit situation. 

I would eniph3size» however, that the shortage is in experienced 
specialists, not across-the-board general technical peopl e . The 
article does not make that point well enough. 

If the economy of the U.S^ and this region picks up, if the steel 
industry were to engage in Parge-scale modernization of facilities, 
if the effort orv developing facilities for synthetic fuels were to 
assui:ie a higher priority again, etc., etc., we in the engineering- 
construction industry would be sitting here in front of you crying 
out about a gross shortage of technically skilled employees, and 
-you would be hearing fron me «t least a vastly different story. 

This year, however, the supply/demand is approximately in balance, * 
at least from our viewpoint. 

The nwin probl»^m is that the education of engineers in universities^ cannot be 
turned on and off like a faucet. The course of study consumes four or five 
years before a degree is obtained. Then at least three years of experience 
is needed before the engineer truly is participating in original design. Thus, 
the demands of 1990 have to be iret by individuals who will begin their technical 
education this year. . ^ 

Looking back over the past twenty years, iny belief is that, on balance, there 
has been shortages in the engineering professions as follows: 

• Civil Engineering - Balanced 

• Mechanical - 5 to lOi Shortfall * 

• Electrical - 10 to Shortfall 

• Instrumentation/ContVols - 15 to 25!S Shortfall 

• Computer Applications - 15 to 255 Shortfall 

Engineers and Prograirzners - (Currently probably about 40* Shortfall) 

• Piping/Fluids Systems - 10 to 20X Shortfall 

It would be interesting to compare this viewpoint with the experiences of the 
universities who are statistically knowledgeable as regards to the den.^nd for 
their graduates. ♦ * 
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Carmen Ury Rrgaidinii "Ndttondt Engineer ing a/)d Sciencei Manpower Act of 

I will attempt to eddress myself to each paragraph within this Act, 
giving such commentary 4S entered iT\y mind during the brief time {.2 days) 
that 1 had between the time I first saw a copy of the Act and -this 
reaction to it. ^ 

Sec. 2 (a) Para. (!) 

This is a self-evident trutti, a fict, and an important one^. 

Sec. 2 (a) Para. (2) * 

As I stated in another part of iny overall commentary, our particular 
experience here is Western PeniHylvania over the past two years has 
been such tijat, locally, there has not been a pressing need. However, 
as a reader of nationally-published technical journals and engineering 
construction magazines, one has only to look at the larg^number of 
ads n>onth after month for experieoced technical people to kfiow that, 
balanced across the entire U.S. there is definitely a shortage of 
trained, experienced engineers arvl technicians, and so in my view- 
point this IS an accurate assessment and conclusion. 

Sec 2 (a) Para. (3) 

I'm unable to comment on this one due to insufficient awareness 
as to whether there is or isn't a Federal comprehensive policy 
or cormittment. 

Sec. 2 (a) Para (4) 

Once my own daughter graduated from high school, I ceased to be as 
conscious of the quality of science/math education a,t the primary 
and secondary levels as I once was. My still fresh memory of that 
time period however coupled with random discussions with neighbors 
and Triends causes me to believe and agree with that statement. 

'Only now are some of the high schools re-examining their curr^rcular 
and programs and seemingly are making some efforts to improve their 
educational roles. 

I do believe however that the universities have been maintaining 
quality educational programs for engineering students and at least 
in the case of Penn State and West Virginia University, have programs 
to up-date thqir curricula by asking industry members to participate 
with their faculty in doing so by means of providing feedback and 
conmentary to the Schools of Engineering within those universities. ^ 

Sec. 2 (a) Para. (5) 

No comment, since my experience is in industry, not in academia. 

Sec. 2 (a) Para. (6) 

I don't know whether thib is ^rue or not Based on foodback from our 
recruiters, the numbers of women in the technical engineering fields 
seems to bo reasonably represented. Such is not the case regarding 
minorities however, if we refer specifically to black minorities. 
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Sec. Z (a) P*ra (7) 

I believe thdt the nation does face overall potential sho^ages. 

To what extend thitraybe due to reduced Federal funds or to wKal 
extend Federal funds can or will be able to xeduce that shortage, 
is a matter of debate. ^ 

All the Federal funds in the world will be of little or no value if 
the individuals entering the professions don't perceive a rewarding 
career as an end result. - ^ 

I think that the "average" entering student does perceive a rewarding 
career in technical and engineering rrore so today than was the case , 
20 or so years 490. 

Sec. 2 (a) Para. (&) 

I can't coRinent as to adequacy or inadequacy of current programs. 

$ec. 3 (a) 

An undenia&le, laudable, necessary statement of policy (an apple 
pie-and-motherhood stateoent. but necessary as preamble). 

'Sec. 3 a (1) 

I suspect (but an not' sure) that the existing Engineering Societies 
(ASME, ASCE, IEEE, etc.) and the Engineering Society Coordln^^t ing • 
Council already d(jes a reasonably good job at being the foc^l 
point for identification of engineering human resQUrce needs, and 
I hesitate at wondering to what extend a Federal Agency will make 
use of already-existing information as opposed to being a redundancy.^ 
It would be presuTied that frvaximum use of existing univers ity/ industry/ 
Engineering Society information and knowledge would be made. 

Sec. 3 a (2) 

A broad statement whi ch causes one to reserve judgment until more 
speci/ic ways and means are defined. 

Sec. 3 a (3) 

Again, a broad* statement that requires reservation of judgment. 
Sec. 3b * 

Sec. 3 b Para (l) ' 

A somewhat broad statement, but one that causes a considerable 
reservation of judgment out of concerns that blank checks may be 
handed out to Federal Agencies wit^i doubts that the funds would be 
efficiently spent (or what?). 

Sec. 3 b (2) V \ 

fhe natural skept^ism of the ordinary taxpayer vausos a with- 
holding of judgment. 
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Sec 4 (a) 

No coiment, except to what extend does the establishment of a 
Coordinating Council on Manpower within the NSF duplicate an^ existing 
responsibilities and functions**of the NSF? I am not in a position 
- to know one way or another, except that it was my understanding that 
one of the functions of the NSF is 

**— -develop ai\(j help implement science education programs that 
can better prepare the nation for rseeting the challenges of 
tne decades ahead." 

Is it possible that heretofore the NSF directed its efforts more 
towards the pure science and pure research activities and not towards 
the Engineering and Technical Applications activities? If so. then 
perhaps the establ ishnient <rf a more specific Council within MSF is 
warranted. I don't kno^w. 

Sec. 4 (b) 

No connent at this time. 

Sec. 4 (c) 

No co<TIT^ent. 

Sec 4 (d) 

No cocvnent. 

Sec 5 (a) (I) jft, 

A broad stat'etnent ^^nring reservation of judgment. 

Sec. 5 (a) (?) ^ 

A very broad state^t, no conrient at this time 

Sec. 5. (a) (3i 

A broad statement, a laudable aim. . $ 

»Sec. 5 (a) (4) 

An obvious result of the efforts of the Council. 

Sec 5 (T) (S) 

This one is really an open-end stateinent. This effort could be as 
expansive or as narrow as funding would perinit. (A lot of money could 
be spent on monitoring and assessing leaving nothing for implementation. 

One has to presume, however, that there would be a rea^nable balance. 
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Sec. 5 (a) (6) 

A laudable *itn, a somewhat apple-pie-4nd-motherhood statement. No 
final judgment could be made unless greater detail as to the envisioned 
ways and means of performing this function were defined. 

I am a considerable skeptic as to the value of spending money on 
just "PR" work if that "PR" work is in the forra of Wnocuous, 
generic conuercials or advertisements. 

A greater v4lue occurs when high school students get an opportunity 
to come in and visit and talk to real-life engineers, etc. as had 
been the c*se at one time when a local Explorer Scouts grcwp 
sponsored such a visit and cotrmunications between industry and 
potential engineers or technical people. 

Sec. 5 (a) (7) 

A laudable goal Again, however, the lack^of definition as to 
specific ways and means of accomplishing this causes reservation 
of judgment. 

Sec. 5 (a) (8) 

A broad statement, no comment 

Sec S (b) (1) 

Reserve judgnent 

Sec 5 (b) 

Reserve judgment, but already there would appear to be the origins 
of what could become uncontrolled bureaucracy instead of the accomplish- 
ment of the goals of the program. 

Sec. 5 (b) (3) 

Reserve judgment 

Sec. 5 (b) (4) 

Reserve judgment. 

Sec. 5 (b) (5) 

Reserve judgment 

Sec 5 (b) (6) 

I certainly would hope that useful information is published. 

Sec. 5 (b) (7) 

No cornment, a broad but necessary statement. 

.Sec. 5 (b) (8) 

Reserve judgment This is a very open statement. 
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Sec. 5 (b) (9) ^ ^ 

A laudable ain. 

Sec. 6 (a) ^ 

If one accepts the basic premise andMesirability of the establishment 
of Such a Council as this Bill proposes {and I do support that ain), 
then of course one has to establish funding, obviously. 

Sec. 6 (b) 

No coiTwent, except that attempts to rratch supply and demand cannot • 
be in the forn of current supply/demand, but predicted future 
supply/dcfT-^nd because of the time lag between educational programs 
and when the results are usable. 

The past and present, however, are the fnost usual indicators of 
• the future ^ Jt 

Sec. 6'(c) • ^ ^ - 

This leaves nie wondering who reviews and approves grants that are 
less than $500,000 ar\d $2'(55TOOO, and what safeguards of responsibility 
would be established to prevent someone other thar the Council to 
approve multiple grants, each of which individually are less than 
J500,000 an4 $200^000, but which collectively are larger? 

Sec 6 (d) 

The best feature of any funding program is the "matching funds" . ♦ 
feature This feature, more than any other single one inherently 
acts to place reasonable restraints on the judgments of people 
-before they enter into*^ decision to spend money. 

Sec. 6 (e) 

^ No corment. * 

Sec. 6 (f) 

No cwrbwMr, but why not annually? 

Sec.»7 (a) • , > 

I don't know what these rates are, therefore no conment: 

Sec. 7 (b) 

No cofTment 

Sec. 8 (a) 

No cofmient; don't know whether $1,000,000 is too much or not enough. 
Sec 8 (b). 

No corttnent, don't know whether $50,000,000 is too much or not enough. 
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Mr Waloren. Thank you very much, Mr. Procyk. . . 

Let me ask one very brief question,N and that is wRether or not 
we sense, in general, the panel as a whole, that we are losing 
people in the high schools and then don't really get a chance to 
become good engineers or good scientists? 

Do you have any feel from within your profession about our suc- 
,cess or failure on that level? 

Mr. Procyk. I'll put my 2 cents' worth in. 

I have a definite feel. I believe I know that, yes, sir, we lose 
people in high school but I believe it is more due to the economic 
situation of their own families. 

Now, how do I know that? Because, along with these 1,500 or 
2,000 engineers that we have, we have a large number of drafters, 
also, or individuals who went to the 2-year degreed schools, be it 
Penn State here or Community College, and those individuals, 
drafters or 2-year engineers, have the same basic iritelligence as 
those that we have as 4-year graduates, and when you are just 
taFking with them, why didn't you happen to go to a 4-year school? 
Well, because the family didn't have the money. Either there were 
four in a family and two of them went to the university or some 
such situation like that. 

Those individuals I know that we are losing. 

Mr. Walgren. Yes, sir. 

Mr MooRE, I think I would add one comment to Alex's remarks, 
and that would be' that I think traditionally in our public schools, 
primary and secondary, there has not beeiT a good relationship be- 
tween careers and education. 

I think we would all grant that, that our teachers in the lower 
grades are generally ill-equipped to give good career information 
and counselling to their students. 

, I would also point out that our colleges and universities coqld 
not have accepted many more freshmen engineers this past year. 

At a meeting in ^an Antonio recently, which Congressman 
Fuqua also attended, we were advisdd that about 25 percent of our 
engineering schools in 1981, had puf ceilings on their freshmen ad- 
missions. Accordingly, there are conflicting factors operating. 

We talk about shortages and yet we limit'enrollments. What is 
in short supply, is it interested, qualified people or is it faculty, 
equipment or facilities that are in short supply? I think maybe the 
latter. 

Mr. Walgren. Mr. Green? 

Mr. Green. There are a couple of points on this. Alex^ferred to 
them and I referred to them in my testimony. ^ 

First, looking at my children's education— they go to the same 
school system that I did when I was a child here in the Pittsburgh 
area— they^ get a much better basic science training than I did. 
They are much more science-oriented than my classmates were 
when I was going to school. That is a result of Sputnik. That is a 
result of policies that Congress adopted and State school boards 
adopted with stimulation froni the Federal Government. But it 
^ took many, many years to raise the level just a little bit at the 
grade school and high school levels, botj;i in terms of curriculum 
and in terms of trainl^d faculty. 
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It's still not good, but it s a big improvement from what it was 20 
years ago. 

Second, we are seeing more engineers in school today, which is a 
response to a number of economic factors in society and better in- 
formation about career opportunities. For the last 6 or 7 years, 
there have been fewer opportunities for. people in the humanities 
to get good jobs than for people in sciences and engineering. And 
we are finally going to see those people come out of the pipeline. 

But, as Alex says, it takes 3 years before you begin to maki&-a 
contribution. ' ^ 

Oftentimes, I would say, in general, it takes a good 10 to 15 years 
of practice before you have begun to make major, important contri- 
butions in your field. So, what we want to avoifls choking ^ff the 
recent hard-won increases. We have gotten the bijseline started, but 
we must avoid choking it off, which is what the policies that we are 
talking about here today are designed to do. How one deals with 
that is not an easy question. 

Mr. Walgren. Thank you very much, Mr. Green. 

We have a time problem, I am afraid, and I apologize for it We 
have four additional witnesses and I am sure that they have sched- 
ules too. 

Mr. Ertel. After that I will be extremely brief. I was interested 
in the Westinghousef Educational Foundation that you described 

How much money does that distribute yearly? And, secondly, are 
there other major corporations that you know of that have a simi- 
lar type foundation^? 

Mr. Moore. Dur level of contributing, in 1982 will be ,$2 million a 
year. We tried to increase over the last half dozen years our payout 
level fa^er than the rate of inflation. I might say that our corpora- 
tion has been generous in transferring funds to the Foundation so 
we could do that. 

The sfecond question, in the city of Pittsburgh;' for exaniple, 
Alcoa, United States Steel, Dravo, all have corporate foundations 
that supported education to a very, very strong' and enlightened 

• degree. And throughout the country 

And throughout the country 

Mr. Ertel. Are you one of the largest? (*' 

Mr. Moore. Largesf in terms of our yearly payout? 

Mr. Ertel. Yes, sir. I'm not talking about foundations such as 
Rockefeller or Ford; saying corporate. 

Mr. Moore. Yes, sir; I think I would have to say. Congressman 
Ertel, that we are, although Exxon, and similar oil foundations, are 
larger than some of those supported by more traditional manufac- 
^ turing industries. 

Mr. Ertel. All I want to do is figure out if industry is ever going 
to be able to pick up what Government is walking away from. 

Mr. Moore. Let me answer that. I think industry is doing right 
now a tremendous amount, far more than you would suspect, and 
to put this additional overload is going to be difficult. 

Mr. Ertel. Well, that is what Fm thinking. You were already 
contributing in the past even though the Government was putting 
a tremendous amount of money in. JNbw you talk about $2 million 
going to major corporations in more enlightened times, then to sa^ 
that you are going to pick up the sla^k, if you will, I just don t 
think it works, and that is what I was taxing to get at. 
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I think you probably. answered my question or did you? 

Mr Moore. Just one other tKing I might say. I am talking about 
foundation funds. On the corporate side Dr. Berg referred to the 
Roboticb Institute of Carnegie Mellon. So we are' putting corporate 
funds in that kind of a joint venture over and above what I am re- 
ferring to from the foundation. 

Mr. Ertel. I understand' t|iat it's specialized. ^ 

One other question, you indicated that you had adequate num- 
bers of engineers at the p/esent time coming fHrough here in Pitts- 
burgh, and then somewhere we talked about a lot of those scien- 
tists and engineers in this country and specifically the fact that 
the> are foreign educated, are any of your people foreign educated ' ▼ 
who are filling the' slots when you say you have adecjuate people? 

Mr. ProCyk. Yes, sir, very definitely. 

Mr Ertel. So, m other words, we are not really educating people 
within our own country. We aire having to go abroad to make the 
adequate level thAt you are talking about in a recession year? 

Mr Procyk. Very definitely. I hadn't thought about that particu- 
lar point, but the combination of the engineers that were educated 
in foreign countries that we currently employ is substantial 
enough. It probably ranges ir> th^ 5 percent or so range. 

Coupled with the basic .foreign technology forms the basis for a 
lot of our processes. That is also part of it. 

Mr. Ertel. Thank you very much. 

I would like to ask' a lot more questions. I know you are pressed " 
on time and we have another panel. 

I appreciate your testimony. It Was very helpful. 

Mr. Wi^L-GREN. Mr. Shamansky? 

Mr. Shamansky. Thank you, Mr. Chairman 

I'd just like to ask a much more mundane question on the oper- 
ation of the companies that might illustrate what you are facing. * 
The computers have revolutionized engineering design through 
computer age design and computer age machines. 

Can your companies hire engineers who are adequately trained 
in the use of CAD/CAM and how can we be assured that people 
skilled in the use of CAD/CAM will be trained in adequate num- 
. bers? 

Can we have a role to insure this? 

Mr Green. Well, because they are new systems, there is a "great 
deal going on in the engineering colleges. I tffink George referred 
to a program -that he is encouraging at the University of Pitts- 
burgh. 

Engineers* with good engineering training have no problem 
adapting themselves to CAD/CAM. There is no role in my view for 
Federal support of that. Those pieces of equipment, those tools are ♦ 
expensive, but they have high rates of return. .They are very pow- * 
, erful and getting more powerful all the time. 

They have very 'good rates of return and so all the companies 
that I am familiar with are willing to provide on-the-job training, 
together with the manufacturers of the equipment, if the personnel 
need education to run those systems. 

However, those systems are being produced out of basic universi- 
ty research and basic company research, and I will say that the 
Japanese are way ahead of us, for instance, in bridge design in 
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termi> ut develt^pin^ tht* ttvhnologv So, what we ate'talking about 
lb while we ha\e plentv of funds for the ^operation by the private 
sector, this, is an area u here the buMC research probabl> needs sup- 
port 

The recent changes m the tax, law also have a very favorable 
impact on actualK adopting and buying those systems- and /adopt- 
ing them for U5>e The negative side of the picture, which I refer to 
in m\ written testimony, is that ,the CAD/CAM systems^ will wipe 
out a large number of sub-professional support jobs. 

As Alex pointed out, over the years a lot of the positions in engi- 
neering ha\e been filled bv people who got a lot of their training 
.through an apprenticeship program. Thev were subprofessionals. 
Thev were not univer^lt} -trained They may not have been- as 
broad-based in their bkills perhaps a& a university person, but they 
were capable of being trained to operate as both engineers and 
parapfofessionals ^ ' 

CAD CAM eliminates that route to pr.ofessional practice, and I 
think, therefore, that it is going, to have in the long run, the effect 
ol requiring— a& ail technology does— more people with more train- 
ing to fill the positions that will be available 

h again argues in favor of that. 

Mr SfUman'SKV Wouldn't^hat be true of robotics? 

Mr Grekn Yet^. sir, the same impact. It eliminates a lot of lower 
level pob.ltlon^ and creates positions that require higher skill levels 
in order to make a nrveaningful contribution to prbduction and opA- 
ation So I think again it emphasizes the fact that we. have con- 
>tantlv igot to be efiuca'ting our people and the whole range of 
people Co mo\e into t^igher skilled positbns,.not just today but 30 
years from now ^ 

\Jr MooRK 'Mavbe I can just make one cornment. 1 think there 
ii> no question that CAD CAM has a tremendous impact on the 
whole proce.sb. of design While it used to take 10 engineers 1 week 
to' deMgn one model, now with one engineer with appropriate 
equipment can create many designs And further, he can make, 
man\ design changes and^e the impact on the product before it 
ever gets into production 

!^ot enough of our universities are in the position to teach this 
approach, and the approach needs to be tiiught We hav^ not yet 
scratched the surface of what this is going to do in terms of impact- 
ing our technical capability. ^ 

Mr Shamanskv Is there a national strategy, too? 

Mr MooRK Congressman, I think that all school's are burning to 
bring thus into the curriculum. The lead schools, the CMU s and 
the Cornells and the Lehighs and the Ohio States have made sig- 
nificant strides, but of 300 engineering schools there are a great 
number in the middle group that haven't the necessary resources. 
If resources are not forthcoming, we may ia^ the country be gradu- 
ating two or three different levels of engineers, support types with 
B.S degrees, historically and traditionally trained. - 

Then we are going to have those who are really going to triSke 
the contributions 

Mr ShamaKskv Thank you. 

Mr Walgren* Thank you, Mr, Shamansky r 
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Gentlemen, thank >uu ven much for your contribution and your 
time- We appreciate it. 

Mr. Walgren. The next and last panel consists of four people 
representing the college level, Pittsburgh Community, Diane Wake- 
field, associate professor of chemistry and director of women at 
Chatham College, Mary Kostalos, assistant professor of biology, 
Chatham College, J. Matthew Simon, chairman, department of nat- 
ural sciences and technology. Point Park College; and Andrew 
Konm, director of development, Communit> College of Allegheny 
jCounty. 

If you will come forward, please. 

Let's go forward in the order that we have on the list v 
.Ms. Wakefield is not here. 
Let's start with Professor Kostalos. 
[A biographical sketch of Dr Kostalos follows:]' - 
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CURRICULUM VITAE - Marv S. Kostalos 



Mary S. Kostalos . 
7500 Kensington Street 
Pittsburgh, Pennsylvania 15221 

Business Address: 
Department of Biology 
Chatham College 
Woodland Road 

Pittsburgh, Pennsylvania 15232 
Education: 



Date of Birth: April 4, 1944 
Married 



Phone: 



Home: (412) 731 3834 
Work; (412) 441 8200 ext. 



32.1 



Ph.D. (Blolpgy). 1971, University of Pittsburgh 

Major Field: Aquatic Ecology 

Thesis Title: A Study of the Detfi tus^athway: 

The Role of Detritus and the 
♦ Associated Microflora in the 

Nutrition of gaimarus mi nus Sav 

(Amphi poda : Gaimaridail 
8.S. (Biology), 196?, Chatham College, Pittsburgh, Pennsylvania 

Additional Training: 

Suimer, 1977, Special course. Biological and Ecological 
^ Effects of Radiation, Oak Ridge Associated 
Universisites, Oak Ridge, Tennessee 

Summer, 1980 Seminar on liquid scintillation counting. 

Getting the most from your Liquid Scintillation 
Counter, Packard Instrument Company 



Academic Honors : ^ 

National Science Foundation Trainee, 
- Ph1 Beta Kappa,* 19&7 
B.'S. with Honors 

Special Award for High Honors, 1965 



1967-70 



Experience : 

September 1980 



June 1979 - 
August 1980 



Assistant Professor of Biology, Chatham College, 
major duties Include teaching, advising & direct- 
ing undergraduate research. 

Co-Director, National Science Foundation funded 
Women in Science Program to update the skills of 
women with degrees in science. Faculty Grants 
Co-Ordinator for federal agencies. Lecturer, 
Biology. 
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Experience : 



June 1977 - Assistant Director, Women In Science Program 
June 1^79 

September, 1973 Assistant Professor of Biology, Chatham College / 
September, 1979 



Papers: 

Kostalos, Mary, 1975, Ecology and M*n. ' Chatham Alumnae Recorder. 
44(2):, 8-9. 

Kostalos, M. and R. Seymour. 1976. The role of microbial enriched 
detritus in the nutrition of Gajimarus minus Say (Amphipoda) . 
Oikus. 27' 512-516. 

Kostalos, M. 1979. Ecology and population dynamics of Garrmarus minus . 
Say (Amphipoda: Gamtnaridae) . Crustaceana 37(2): ^ 

Wakefield, D. & M. Kostalos... 1980. A Program for Women in Industrial * 
Chemistry with a Management Option. Pr6ceed1ngs of the Conference on 
'Programs for Re-entry Women Scientists. Denver Research Institute. 
, « 
Papers Presented : 

The role of the microflora in ihe nutritton of Gairmarus minus . 
Annual Meeting, American Insti/tute of Biological Sciences, 
Indiana University, Bloomingtj/n, Indiana, 1970. 
Also, Symposium on Aquatic Biology, Allegher\y College, Meadville, 
Pennsylvania, March, 1971. 

Sampling and Analytical Techniques for Citizen Environmental 
' , Groups, EPA funded workshop on pollution, sponsored by 
•Environment: Pittsburgh, 1974. 

Testimony before the Health a'nd Scientific Research Sub-Conml ttee 
of the Committee on Labor and Human Resources on S568, Women 
% in Science and Technology EquaKOpportunlty Act. March 3, 1980. 

Comparison of the role of microbial enriched detritus in the 
nutrition of adult and juvenile Gammarus minus (Amphipoda), 
Ecological Society of America Session (American Institute of 
Biological Sciences) Annual Meeting, TucsCn: AZ-. August, 1980. 

Re-entry Programs for Women in Science i D, Wakefield & M, Kostalos 
(presented by D. Wakefield). Chemical Education Symposium, American 
Chemical Society Meeting, Pittsburgh, Pennsylvania, November, 1980. 



Societies : 

American Institute of Blolog^ical Sciences 

Ecological Society of America 

East African Wildlife Society 

Audubon Society of Western Pennsylvania 

American Association for the Advancement of Science 

Association for Women in Science 



References : Available upon request. 

f 



ERIC 



103 



STATKMKNTS OF MARY KOSTAI.OS, ASSISTANT PROFKSSOR 
OF BIOI.OGV, C HATHAM C OLLKGK; DR. J. MATTHEW SIMON, 
C HAIRMAN. DKPARTMKNT OF NATURAL SC IKNC ES AND TKJL II 
NOUXn, POINT PARK COLLEliK; ANDREW KORIM. DIRECTOR 
OF DEVELOPMENT, C OMMl NITY C0LLE(;E OF ALLEGHENY 
COrNTY ' 

Dr KoSTALOS I would like to thank Congressman Walgren and ^ 
other members of the committee for inviting us to participate in 
these hearings. 

I am Dn Mary Kostalos, director of the women, in science pro- 
gram in applied biolog>^ at Chatham College, and toda> I would like 
to tajk about our women in science programs. 

Twse were originally funded using grants from the National Sci- 
ence Foundation career facilitation program We believe those pro- 
grams have been invaluable in encouraging women with scientific 
^ and technical degrees to enter or re-enter careers in*science and 
that those women are a valuable resource. 

. Women from our programs have been useful, productive employ* 
ees in corporations and agencies throughout the Pittsburgh area. 

In 1977, Chatham College received a. women in science grant 
from the National Science Foundation, to develop and establish a 
tuition free career faa)irtation project for 20 women as part of a na- 
tional effort to encoCfrage women to enter scientific careers. 

Because a large number of highly qualified -women appliedi^J3. 
women were accepted into Chatham's full-time 12-month prognim * 
, in '^Industrial Chemistry with a Management Option.'" A second 
grant in 1971) enabled the college to continue and expand the pro- 
gram in 1979-1980. ^ * • ^ 

The Chatham program was designed to upd^e the participants' 
backgrounds in chemistry and provide a basic background in man- 
agement, computer science, and technical writing. This was accom- 
^plished through course and laboratory wprk, workshops, and in- 
ternships, which are full-time work experiences in industry. . 
' We Feel the management portion of the program is of great value 
in providing the participants with a greater understanding of the 
corporate world and preparing them for careers in technically -re- 
lated areas^f marketing, sabs, et cetera. It has also helped the 
women assess their potential and interest in fhe management area, 
an area in which Avomen are severely under-represented 

Vital to the success of the program is the support and coopera- 
tion of local industry and Government agencies. This has been par 
ticularly important in 'providing internships, lectures in the indus- 
trial chemistry course, placement of the women and many other 
activities. This cooperation has b^efited the participants, Chat- 
ham College and the community. ' 

Because of the success of the program in the past, Chatham has 
committed itb resources to offering the ''Industrial Chemistry with 
a Management Option" in September 1982, as in^ititutionali/ed 
program supported by tuition. 

A $93,100 grant from the National Science Foundation in 1980 is 
supporting a new program in applied biology. This 9-n(ionth, tu- 
ition-free program is based on the successful format of the 'industri- 
al chemistry program, but is designed to provide women with the 
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updated skills and knowledge needed to successfully enter graduate 
programs in fields of advanced biology. The program will run con- • 
currently with the chemistry and the two are marketed m the 
same brochure and publicity. This allows a comparison of the re- 
sponses. . ^ . . , r . , CC ' '^<1 

Initial response has been positive to the biology offering, with 
many inquiries even in the early stages of publicity. Based on past 
inquiries into the industrial chemistry program this option should 
also be in high demand. We have found, however, that the cost 
$3,250, IS a large deterring factor. Those v^omen who w^ant and 
need the program, although desirjng to attend, ^cannot find the 
money because of family commitments and are not eligible for fi- 
nancial aid, except possibly a guaranteed student loan. 

Continued support of these i^ind similar programs is essential if 
we want to assure that more women will enter scientific careers 
At a time when America faces stroTig competition in the areas of 
bCience and technology and growing needs for technically trained 
people, women with training in the sciences are a resource we 
cannot afford to waste. ^ 

Women who leave the work force for even brief periods may tind 
that their training has become outdated due to the rapid advances 
that occur in scientific and technical areas. Therefore, review and 
updating programs are essential to enable these women to re-enter 
the work force as productive employees. 

The participants in both programs were an intelligent, highly- 
motivated group of women. All but two women had previous work 
experience in a science-related career. Most had left employment to 
raise a family and not had worked^fpr 8 years or more The n}ajor- 
ity had degrees in chemistry, but some majored in other tields, 
such as biology, bacteriology, medical technology, microbiology, 
physics, ceramic engineering, chemical Engineering, education, and 
psychology All had substantial backgrounds in chemistry Eleven 
held graduate degrees, and the rest had B.A. or B.S degrees 

All but two of the participants were United States citizens, 8 be- 
longed to ethnic minorities, 38 of the women were married, ^^^^ ^itj? 
children. Of the 12 single women, 5 were heads of the^household 

The women in the 1978 orogram ranged in age from 23 to 48; 
most were in their 30's, and^had received their degrees from (> to 1;) 
years before entering the program. The women in the 1980 pro- 
gram were slightly older, ranging in age from 25 to ;)8; most were 
in their 40*s, and had received their degrees over 15 years before 
entering the program. - , • i u 

A number of women had sought employment in technical tields 
i without success prior to the progriim. At least one had, been told 
' that her degree, received 15 years ago, "was worthless/' 

Particpants in the 10"8 tuition-free program relied on their own 
resources for financial support during participation Five women 
worked at a variety of part-time positions while participating in 
the program, and one woman held down a full-time job while par- 
ticipating. . . . 

Financial aid was made available to participants m the rJ»0 pro- 
gram through the NSF grant. Thirteen women were given finan- 
cial aid awards ranging from' $25 to $250 per month. One women 
worked part-time for the college chemistry department, five other 
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participantb mainti|ined part-time work during participation and 
one part-time particfpant held a full-time teaching positions during 
the program. . t-j. 

Follow-up questionnaires show that as of June 1981, 19 of ttie 23 
participants in the first program have been employed in profession- 
^al positions. Three women are currently attending graduate school. 
One women has completed a master's degree in industrial hygiene 
and, IS currently employed. 

Participants in the 1980 program hav« also been successful in se- 
curing challenging career positions. Of the 19 women who complet- 
ed the second program, 15 of these women are employed. Two 
women have been accepted into graduate school, in law and indus- 
, *triar hygiene. . , ^ " 

A wide variety of companies are represented. Many of the major 
corporations in the Pittsburgh area. I don't think I really need to 
go into the specifics there. 

Their salaries range from $18,000 to $25,000, These are positions 
for which the participants would not have been eligible for or 
would not have had the confidence to apply for without the skills 
and knowledge in this career facilitation ppoject. 

A rough estimate of the Federal income tax which these wortien 
will pay shows the return o/i this investment in education. Thirty- 
three women employed at an average salary of $21,200 will pay, in 
a conservative estimate, $120,000 a yeac^in taxes. This estimate is 
bhsed on 1979 tax tables using a filing status of married filing sepa- 
rately, with one exemption. ^ 

Thus, for an investm^ent of $160,503, the total of the two grants,- 
the Government has received $120,000 additional taxes yearly, and 
will pay for the program in less than 2 years. 

Without National Science Foundation support, Chatham would 
not have been able torestablish and implement these tuition-free 
programs. The second grant was vital to enable us to expand and 
institutionalize the industrial chemistry program and make it ,an 
ongoing program within the college. We are particularly pleased 
th^t.the 1980 and 1981 grants included stipends for some partici- 
. pants. 

Continued support for the program and similar programs is cru- 
cial if women are to have equal opportunity for careers in scientific 
areas. Future support for the participants to cover tuition and 
other expenses is critical if the program is to, continue and be avail- 
able to those who need it most. 

There is strong evidence of a continuing need for the program. 
Interest in the current program is great. It appears that there is a 
market for this type of program in the Pittsburgh area. Employ- 
ment in both chemistry and advanced biology is expected to remain 
strong at least through the mid-1980's. 

Womerf are severely under-represented in both areas. Tlierefore, 
the employment outlook for participants in these programs is very 
good. 

Thank you, Mr. Chairman. 

[The prepared statement of Dr. Kostalos follqws:] 
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INTRODUCTION 

In 1977, Chatham College received a Women in Science grant from the 
National Science Foundation to develop and establish a tuition-free Career 
Facilitation project for twenty women, as part of a national effort to en- 
courage women to enter scientific careers. Because a large niinber of 
highly qualified women applied, twenty- three women were accepted into Chatham's 
full-time, twelve-month program in "Industrial Chemistry with a Management 
Option." A second grant in 1979 enabled the College to continue and. expand 
the program in 1979-1980. 

The Chatham program was designed to update the participants backgrounds 
In chemistry and provide a basic background in management, computer science 
*and technical writing. This was accomplished through course a'hd laboratory 
work* workshops and internships, which are fulT-time work experiences in 
industry. We feel the management portion of the program is of great value in 
providing the participants with a greater understanding of the corporate 
world and preparing them for careers in technically-related areas of marketing, 
^sales, etc. It has also helped the women assess their potential and interest 
in th^^nagement area, an area in which women are severely under- represented. 
Vital to the success of the program is the support and co-operation of local 
^Industry and government agencies. This^has been particularly important in 
providing internships, lectures in the industrial chemistry course, placement 
of the women and many other activities. This co-operation has benefited the 
participants, Chatham College and the coimunity. 

Because of the success of the program in the payt, Chatham has committed 
its resources to offering the. "Industrial Chemistry with a Management Option" 
in September 1982 as an institutionalized program supported by 'tuition. 
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A $93,100 grant from the National Science Foundation In 1980 Is supporting 
a new program in "Applied Biology.** This nine-month, tuition-free program 
Is based on the successful fonuat of the Industrial Chemistry program but Is 
designed to provide women with the updated skills and knowledge needed to 
successfully enter graduate programs 1n fields of advalfted biology. The 
program will run concurrently with the chemistry and the two are marketed In 
the same brochure and publicity.' This allows a comparison of the responses. 

Initial response has been positive to the biology offering, with many 
Inquiries even In the early stages of publicity. Based on past Inquiries Into 
the Industrial Chemistry program this option should also be in high demand. 
We have found, however, that the cost, $3250, is a large deterring, factor. 
Those women who want and need the program, although desiring to attend, cannot 
find* the money because of family corrniUtments and are not eligible for 
financial a1<J, except possibly a Guaranteed Student Loan. 

Continued support of these and similar programs is essential if we want 
to assure that more women will enter scientific careers. At a time when 
America faces strong coinpetition in the areas of science and technology and 
growing needs for technically trained people, women with training in the 
sciences are a resource we cannot afford to waste. Women who leave Ae 
workforce for even brief periods may find that their training has become ^ 
outdated due to the rapid advances that occur In scientific and technical 
areas. Therefore, review and updating programs are essential to «nable these 
women to re-enter the workforce as productive employees. 
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mnU OF THE PARTICIPANTS 

The participants in both programs were an intelligent, highly motivated 
group of women. All ^ut^J^to^ women had previous work experience in a sdence- 
relatetJ career. Most had left employment to' raise a family and had not 
worJc^d for eight years or more. Most had degrees in chemistry (29), but 
some majored in other fields, biology ('lO), bacteriology (2). medical 
technology (2), microbiology, physics, ceramic ei^ineering, chemical engineering, 
education and psychology. All had substantial backgrounds in chemistry. 
' Eleven Vld graduate degrees (5 with M.S.. 5 with M.A. and or\e Ph.D.)' and 
the rest had B.A. or B.S. degrees. 

All but two of the participants were U.S. citizens, eight belonged to ^ 
ethnic minorities, thirty-eight of the women were married, thirty-six with 
children. Of the twelve single women.* five were heads of the househoTd. 

The women in the 1978 program jp0rm<^ age from 2^ to 48; most were in- 
their 30's. and had received their degrees from 6'to 15 years before entering 
the program. The women in the 1980 program were slightly.plder, ranging in 
age from 25 to 58; most were in their 40' s, and had received their degrees 
over 15 years before entering the program. 



TABLE I 

Distribution gf Participants 
According to Years Since Last Degree 



Years since last degree 

0 - 5 
6 - 10 
^'11 - 15 
above 15 



1978 Program 

4 
7 
7 
5 



1980 Program 

5 
5 
2 
15 
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A nunber of the women had sought enploytnent in technical fields without 
success prior to the program. At least one had been told that her degree, 
received 15 years ago, "was worthless." 

Participants in the 1978 tuition-free program relied on their own 
resources for financial support during participation. Five women worked at 
a variety of part-time positions while participating in the program and one 
women held down a full-time job while participating. Two of those women 
worked for the tCol lege chemistry department at various times throughout the 
program. Financial aid was made available to participants in the 1980 program 
through the NSF grant. Thirteen women were given financial aid awards ranging 
from $25 to $250 per month. One woman worked part-ti'nie for the college 
chemistry department, five other participants maintained pTart-time work during 
participation and one part-time participant held a full-time teaching position ^ 
during the program. ^ 

^ PARTICIPANT PLACEMENT 

Follow-up questionnaires show that as of June 1981,, nineteen of the 
twenty- three participants in the "first program have been employed in professional 
positions. Three women are currently attending graduate school. One woman . ^ 
has completed a master's degrei in industrial hygiene and is currently employed. 

Participants in the 1980 program have also been successful in. securing 
challenging career positions. Of the nineteen women who completed the second 
. program, fifteen of these women are employed. Two women have been accepted 
into graduate school, in law and industrial hygiene. 
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Employers represented by these groups are: 

Union Carbide, Bushy Run research Center 
University of Pittsburgh 

U.S. Dept. of Labor, MSHA Toxic Materials Branch 
Ohio Valley General Hospital 
Chatham College 
Penn Medical Laboratory 
— Westinghouse (R & D,'and Nuclear Technology Division) 
Pennex Products, Quality Control Laboratory , 
Gulf, Research 'and Development (6) 
Concord'Acadeiny * 
Seton-LaSalle'Tiigh School 
htobay Chemical Corporation (3) 
Koppers Company* 
Biodecision Laboratories 
PPG Industries 

Pittsburgh Energy Technology Center 
V.A. Hospital 



Position titles include: 

' Scientist 
Chemist 
Senior Chemist 
Administrative Co-ordinator 
Laboratory Technician 
Librarian 
Science teacher 
Chemistry teacher 
Technical Sales 
Computer Systems Engineer 
Market Research Analyst 
Medical Technologist 
Industrial Kyglenist 
Product Representative 



Graduate Schools represented are: 

University of Pittsburgh, Graduate School of Public Health-Health 

Adfninistration, Industrial Toxicology 
Penn ^tate University, Ph.D. program in Clinical Psychology, minor 

in Psychophysiology 
Virginia TecK, Master's program in Chemical Engineering 
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Their salaries range from $18,000 to $25,000. These are positions for 
which the participants would not have been eligible for or would not have 
had the confidence to apply. for without the skills and knowledge in this 
Career Facilitation Project. 

A rough estimate of the federal income tax which these women will pay 
shows the return on this investment in education. Thirty-three worcn em- 
ployed at an average salary of $21,200 will pay, in a conservative estimate, 
$120,000 a year In taxes. This estimate is based on 1979 tax tables using a 
filing status of married filing separately, with one exemption. Thus, for 
an investment of $160,503, the total of the two grants, the government has 
received $120,000 additional taxes yearly, and will pay for the program in 
less than two years. 

NATIONAL SCIENCE FOUNDATION SUPPORT 

Without National Science Foundation support, Chatham would not have been 
able to establish and implement these tuition-free programs. The second grant 
was vital to enable us to expand and institutionalize the Industrial Chemistry 
program and make it an ongoing program within the college. We are particularly 
pleased that the 1980 and 1981 grants included st^ends for some participants 
Continued support for the program and similar programs is crucial if women 
are to h.ave equal opportunity for careers in scientific areas. Future support 
for the participants to cover tuition and other expenses is critical if the 
program is to continue and be available to those who need it most. 
^ There is strong evidence of a continuing need for the program. Interest 
JLo the current program is great. It appears that there is a market for this 
typ^ of program in the Pittsburgh area. Employment in both chemistry and 
advanced biology is expected to remain strong at least through the mid 1980' s. 
Womeh are severely under- represented in both areas. Therefore, the employment 
outlook for participants in these programs is very good. 
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Mr, Wausren. Thank you very much. , 

That IS an extremely good testimony. I always look for mstances 

where those programs return more than they cost and you really 

showed good evidence on that. 
Thank you very much. , , . ^ 

The next witness is Dr. J. Matthew Simon, chairman, department 

of natural sciences' and technology. Point Park College. 
[A biographical sketch of Dr. Simon follows:] 
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RESUME 



J . MoMhew Simon 



Personal 

I>Qte of Birth: July U, 1941 

Place of Birth: Reoding/ Pennsylvania . 

Marital Status: Married, Janet DiPojquale Simon, Ph.D. 

' Son, Jacob Matthew Simon 

Address: 5500 Ripf>ey Place, Pittsburgh, Penruylvania 15206 

Telephone: (412) 441-2132 

Education 



Univenity of Pittsburgh, 1974-1975 (Department of Higher Education-Postdoctoral Councs 
in Institutional Evaluation and Financial Administration) 

Massachusetts Institute of Technology, 1972 (Education Research Center *^ummer Institute 
on P«nonalized Systems of Instruction) 

Univenity of Pittsburgh, 1963-1969, Ph.D. (Analytical Chemistry) 
Albright College, 1959-1963, B.S. (Chemistry-Major/Mathematics-Minor) 
Professionol Experience j ^ 

August 1973 td present 

Choimian of the Department of Natural Sciences and Technology at Point park College 
(Pittsburgh, Pennsylvania). This deportment includes the areas of Biology; Chemistry; 
Mathematics, Physics, Earth Science, Civil, Mechanical, Electrical and Mining Engineer- 
ir>g Technology, Medical' Technology and special progroms (coordinated with other irwtitu- 
tians) in Health Services and Respiratory Therapy. My duties Include the general super- 
vision and evaluation of departmental instruction, curriculum and program development, 
monogement of the department budget, the preparation of course schedules and the recruit- 
ment of departmental faculty and* staff. 

Over the yean my committee assignments have included: Executive Council, Academic 
Council / Search Committee for the Academic Dean (chairman)/ Committee for Faculty 
Evaluation (choimian). Committee for Evaluation of the Acodemic Dean, Plant Utiliza7 
tion Committee, Committee on International Students, Instructional Resources ^ond Equip- 
ment Task Force Committee, Scholonhip and Financial Aid Committee, Community Rela- 
tions Committee ond Admissiom Committee . * ^ ^ 

My present faculty status is that of Professor (tenuri^) at Point Park College and Adjunct 
Profeuor at Saint Francis General Hospital, School of Respiratory Therapy Technicians 
(Pittsburgh, Pennsylvania). I wos recognized omong the Outstanding Young Men of 
America for 1978. 
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January 1973 to August 1973 

Director of Studies for the Europeon Campus of Paint Park College (Lugano, Switzerland). 
My duties included supervision of the academic program at the European com pus ^ mainte- 
nance of academic regulations, instructional evaluation, preparation of the academic 
calendar, the recruitment of adjunct faculty in Europe and the implementation of decN 
siont reached by the college administration in Pittsburgh. 

September 1969 to January 1973 

Assistant Professor of Chemistry at Point ?atk College. My duties included teoching lec- 
tures and laboratories In general chemistry, analytical chemistry, instrumental analysis, 
physical chemistry and inorganic chemistry. 

Publications and Professionol Activities 

"Polarography and Medium Effects in Sulfolane", Ph.D. Dissertation, University of 
Pittsburgh (1969). 

"Polarography in Sulfolane and References of Potentials in Sulfolone and Other Non- 
aqueous Solvents to the Water Scale", J. F. Coetzee, J. M. Simon and R. J. Bertozzi, 
Anal . Chem. , 41, 766 (1969). 

"Voltommetry in Methanol, Ethanol and Sulfolane as Solvents", J. F. Coetzee and 
J. M. Simon, Anal . Chem. , 44, 1129 (1972). 

"A Dual Purpose, Self Paced Chemistry Course", fVesented to the National Conference 
of Personalized Instruction in Higher Education (Washington, D.C.; April 5-6, 1974). 



Lab Briefs 11: Introduction to Qualitotfve an4. Quantitotive Analysis, J. M. Simon, 
Point Park College Publication (1975). 

I have been involved in a number of professionally related projects, seminars and work- 
shops as a participant, discussion leader or consultant. These include: Southwestern 
Pennsylvania Higher Education Council/Pittsburgh Higher Education Council (SPHEC/ 
~ PCHE) Consortium Professional Development Projett, SPHEC Workshop on Credit Exchange 
and Articulation, Workshop on Management for Leadership in the Academic Department, 
Conference on Education for Hospital Administration, Advisory Committee-Saint Francis 
General Hospital, Consultant to the Mathematics Department at the Western Pennsylvania 
School for Blind Children-Curriculum Project (1975), Advisor to the Community College 
of Allegheny County-South Campus Science and Engineering Technology (SET) Program 
and member of the Curriculum Advisory Committee of the Community College of Allegheny 
County -Allegheny Campos . 

References 

These will be mailed on requpst.' 
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' STATEMENT OF I)R, J, MATTHEW SIMON 

Dr. Simon. I wish to express my pleasure at having the opportu- 
nity to speak to this subcommittee. I am serving presently as chair- 
man of the department of natural sciences and technology at Point 
Park College^^ 

I should note that Point Park College is a relatively young 4-year 
liberal arts college in downtown Pittsburgh. While it has excellent 
programs in dance, theater, journalism, business, and computer sci- 
ence, it is interesting to note the second largest department at the 
school in terms of full-time equivalents has become the department 
of natural sciences and technology, with majors in civil, electrical, 
mechanical engineering technc^ogy, and studies in environmental 
resources, mining engineering technology, biology, chemistry, and 
mathematics. 

My remarks today will be brief and are of a general jiature, 
I will begin by noting that a study which was designed to deter* 
mine what an international panel of 135 distinguished scholars be- 
lieve to be the most important considerations for educational plan 
ning for the remaindef of the century, recently was concluded. The 
study, funded by the Lilly Endowment and publisljied by the Phi 
Delta Kappa Education Foundation, indicated that despite many 
other differences of opinion, nearly all of the panelists agree that 
the energy deficit and environmental pollution will be dominant 
problems for tha remainder of the century. 

' In fact, problems in enei^, material resources and environmen- 
tal quality generally are inter-related. One simple but very impor- 
tant illustration of thj^ is that of the Nation's water resources. 

In addition to obvious effects on the quality of life, adequate 
water resources will leave an impact on any Attempts at reindus- 
trialization and energy self-sufficiency. Such implications are ,dis- 
cussed in the monograph, water quality mg^iag^ment under condi- 
tions of scarcity, from which I quote the following statements. 

While water is the mast abundant natural resource on earth its distribution is not 
uniform, and man> areas are facing growing pi*obleins of severe water scarcity, .the 
lack of water, rather than land, may become the pnncipal constraint on efforts to 
expand world food output and keep the world peace 

As world population increases, the demand for water for food production, industn 
al activities, and domestic purposes grows and leads to heavier withdrawals of the 
limited renewaSle freshwater resources Simuftaneouslv these ver> same human ac 
ti\ities generate wastes which are discharged into the depleted water resources. 

While problems related to the availability of usable water wax 
and wane from year to year and from location to location, never- 
theless, in the long term they are growing more and more intense. 
One asp)ect of the problem is the fact that many older metropolitan 
areas will face serious shortages in the coming years because of 
aging and deteriorating water delivery systems. In some cases the 
problem will be further exacerbated by difficulties related 'to 
ground water contamination. 

New York City, where estimates indicate that as much as 30 per- 
cent of the water that enters the city system is lost in water main 
breaks and chronic leaks, is illustrative of the problems that many 
cities are, or will be, facing. Also, adequate water supply is likely to 
be a limiting factor in many energy resource-projects, such as shale 
oil development and synthetic fuels. 
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While the deterioration of water and sewer systems. throughout 
the Nation is quite serious, it is only part of a larger problem'. 
Highways, bridges, port facilities atid mass transit systems also are 
reaching the ends of their useful lives. Just maintaining, let alone 
expanding, this infrastructure of the Nation will be formidable. 

To give evidence of the scope of our technological and scientific 
concerns and to contrasst with what I have just sai^, I would like to 
indicate another area of national interest, that^s the new merger 
of biolog> and engineering and the potential development of whole 
new industries based on biotechnology in the next 5 to 20 years. 
Alread>. a large number of established companies,'" as well as sever- 
al new corporations, are involved in this rapidly devefo{)ing field. 

While aspects of today's industrial biology are the result of new 
developments— for example, recombinant DNA— many other as- 
pects are based on renewed interest and refinements of "redisco- 
vered" processes. Many such biological processes are now attractive 
because new and improved techniques to manipulate and use them 
have been developed or improved over the years and because these 
processes offer solutions to new problems, for example, waste dis- 
posal, pollution control, and enhanced oil recovery as well as the 
manufacture of cheniicals and pharmaceuticals. 

I believe it ib vitally necessary that the implications of this new 
technology be fully considered. Much of the fundamental work in 
this area has , been largely the product of American academic re- 
search and scholarship. It would be ironic if the large-scale develop- 
ment of biotechnology wene left to foreign competition. Japan, 
tWiich already has a strong and modern fermentation industry, re- 
cently has placed the development of new industrially related bio- 
logical processes and techniques on a list of national goals 

It certainly would^ possible to expand this testimony to include 
other examples of significant national interest, for example, elec- 
tronics and information technology. However, at the bottom of all 
such discussion is the same basic point, if we do not educate 
enough scientists, engineers, and engineering technologists, as well 
as people in other disciplines who have an adequate understanding 
of science -ajid technology, our capabilities to deal with technologi- 
cal problems and to utilize technological and scientific advances in 
our own best interest will be seriously impaired. 

Recent reports by the Defense Department, the National Science 
Foundation, the American Association of Engineering Societies and 
the American Society of Engineering Education all have" noted the 
following conditions: ^ . - 

, One, there are serious shortages of teachers in engineering and 
technological areas; 

Two, too few students are pursuing graduate studies in these 
areas; 

Three, most engineering teaching equipment is obsolete. 

High industrial salaries discourage many graduates from ent^r-. 
ing graduate schools and academic careers. In fact, it has been ob- 
served that the high demand of industry for graduates is consum- 
"tng the "seed** for engineering education of the future. Also, more 
engineering graduates are choosing areas such as business and law, 
rather than engineering for graduate study. 
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This situation \b made worse hy the fact that almost 40 percent 
of the new Ph. D/s in engineering are fjpreign nationals who must 
return to their home countries after completion of their studies. 

Perhaps it would be worthwhile to note that while we are experi- 
encing a shortage of e^ngineer^ in this country, Japan alone is grad- 
uating approximately 13,000 more engineers per year than is the 
United States. 

I feel there is a clear need to provide a coherent national policy 
for engineering, technical, and scientific manpower. Also, I wish to 
underscore the need to increase our commitment to education at 
all levels. I am specifically concerned about the implications of the 
reduced budget for education, especially aid to college students. 

Michael I. Sovern, in an excellent article in the New York Times 
of February 7, 1*982, indicated that it is conceivable that by the end 
of this decade we may face the greatest shortage of scientists, and 
scholars in our history. 

In conclusion, I wish to call attention to two points that I feel are^ 
especidll> important. One is that ftill consideration should t)e giverT 
to the ujse of small colleges as a national resource and as a pool of 
considerable talent to be used in the serious planning, development 
and execution of technical and scientific projects.^. 

Second, I feel that it "is important that we be as efficient as possi- 
ble in the utilization of all of our human resdlirces. By this I mean 
that we must provide for the increased participation of women and 
mmorities in all areas of technology and science. 

I support H.R. 5254, the National Engineering and Science Man- - 
. power Act of 1982. I feel that establishment of a National Coordi- 
nating Council on Engineering and Scientific Manpower and the 
provision of a national policy for engineering, technical and scien- 
tific manpower, is of utnlost importance to the Nation's economic, 
strategic, and security needs. 

[The prepared statement of. Dr. Simon follows:] ^ 
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TESTIMONY ON 
H.R. 5254 



* J. Matthew Simon, Ph.D. 
Point Park College 
Pittsburgh, PA 15222 

A study, which was designed to determine what an international panel 
of 135 distmgutshcd scholars believed to be the most Important considerations 
for educational planning for the remainder of the century, recently was con- 
cluded. The study, funded by the Lilly Endowment and published by the 
Phi Delta Kapp^ Education Foundation, indicated that - despite many other 
differences of opinion - nearly all of the panelists agreed that the energy 
deficit and environmental pollution will be dom«nant problems for the re- 
maind^rtOf the century. 

In fact, problems In ehergy, material resources and environmental 
quality generally are interrelated. One simple - but very Important - illus-'* 
tratlon of this is th<it of the Nation's water resources. In addition to ob- 
vious effects on the quality of lif<^f adequate water resources will leave an 
Impact^ on any attempts at re indUStitlallzatlon and energy sel f-suf f icicncy . 
Such' Implications are discussed in the monograph, Water Quality Managem^t 
Undfer Conditions of Scarcity , from which I quote the following statements 

While water Is the mo:>t abundant natural resource on earth Its 
distribution Is not uniform, and many areas are facing growing 
problems of severe water scarcity. . .the lack of water, rather 
than land, may become the principal Constraint on efforts to 
expand world food output and keep the world poace. 

As world population increases, the demand for water for food 
production, industrial activities, and domestic purposes grows 
and ^eads to heavier withdrawals of the limited renewable 
'freshwater resources. Si mul taneousi y these very sar^je human 
^ activities generate wa&tes which are discharged into the de- 
pleted water resources. • . 

While problems related to the availability of usable water wax and 
wane from year to year and from location to ItJ^ljtion, nevertheless, in the 
long term they are growing more and more •i'tt$n>e« One aspect of the prob- 
lem 15 the fact that many older metropolitan areas will face serious shortages 
In the coming years because of aging and deteriorating water delivery 



119 



sy5lems. In 5ome cAt»cs tV»e problem wilt be further exacerbated by difficul- 
ties related to groundwater contamination. New York City, where estimates 
indtcale that as much as 30 percent of the water that enters the clt^ sys- 
tem IS lost in waler main breaks and c-hronlc leaks, is illustrative of the 
problems that many cmes are,- or wiir be - facing. Also, adequate water 
supply is likely to be * limiting 'factor in many energy resource projects, 
such as sh«l e o\ I development and synthetic fuels. 

WhiTe the deterioration of water and sewer systems throughout the 
Nation is quite serioos, it is only part of a larger problem. Highways, 
bridges^ port factiittes and mass Vransit systems al'so are reaching the ends 
of their useful lives. Just maint<\inmg - let alone expanding - this infra- 
^ structure of the Nation will be formidable. 

To give evidence of the scope of our technological and scientific con- 
cerns and to contrast with what I have just said, I would like to indicate 
another area of national interest - that is the Tiew merger of biology and 
engineering and ihe potential development of whole new industries b^sed on 
biotechnology ^n the next five to 20 years. , Already, a large number of 
established companies, as well as several new corporations, are involved 
In this rapidly developing field. • 

While aspects of today's industrial biology -are the result of new devel- 
opments (e-g recombinant DNA) many other aspects are based on renewed 
Interest and refinements of "rediscovered" processes. Many such biological 
processes are now attractive because new and improved techniques to mani- 
pulate and use them have been developed or improved over the years and 

because these processes offer solutions to new problems (e.g» waste disposal, 
I 

pollution control and enhanced oil^recovery as well as the manufacture of 
chemicals and pharmaceu t icals) . 
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t believe II i> vii«ily necessary that the implicotions of this new 
.technology be fully considered. Muth of thr fundarmental work in this area 
t^as been largely the product of American academic research and scholarship. 
It would be ironic if the large scale development of biotechnology were lefl 
to foreign competition. JaPan, wJnch already has a strong and modern fer- 
mentation industry, recently has placed the development of new .tnduslr i a II ^ 
related biological processes and techniques on a list of national goals. 

It certainly would be possible to expand this testimony to include 
ot^ier examples of Significant national interest (e.g. electronics and informa- 
tion technology}. However, at the bottom of all such discussion is the same 
basic point - if wc do rw)t educate enough scientists, engineers, and engi- 
neering technologists as well as people in other disciplines who have an • 
adeQuate understanding of science and technology, our capabilities to deal 
with technological protk^cms and to utilize technological and scientific advances 
in our own best interest will be seriously impaired. 

Recent rePorti» by the Defense Department, the Notional Science Founda- 
tion, the American Association of Engineering Societies and the American 
Society of Engineering Education all have noted the following conditions 

(I,) There arc serious shortages of teachers in engineering 
and technological areas, » 

(2.) too few students are pursuing graduate studies m these 
areas, 

(3.) most engineering teaching equipment is obsolete. 

High industrial salaries discourage many graduates from entering gradu- 
ate schools and academic careers. In fact, it has been observed that the 
high demand of industry for graduates is consuming the "seed" for engineering 
education of the future. Also, more engineering graduates are choosing artas 
Such as busintr<is and law, rather than engineering for graduate study. 
This Situation is made worse by the bcl if^ot ahiost pcnccril of Ihc new Ri.D.'s n crginccring 
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arc foreign nationals who must return to Iheir home countries a^er com- 
pletion of their studies. 

Perhaps II would be worthwhile to note that while we are experiencing 
a shortage of engineers m ihib country, Japan alone is graduating approxi- 
mately I3,0C0 more engineers per year than is fhe United Slates. 

I feel t^e^e is a cIVrar need to provide a coherent national policy for 
*ngi ncenng , tec^^nica I and sc lent i f ic manpower . Ali.o, I wish to underscore 
the need to Increase our commitrrent lo education at all levels. I am speci- 
fically concerned about the implications of the reduced budget for education - 
especially aid to coHege students. Michael I. Severn, in an excellent article 
in the New York Timtfs of February 7, 1982, indicated that it is concei vable 
that by the end of this decade we may' face the greatest shortage of scien- 
tists and 5C-^olars in our history. ♦ 

In conclusion, I wish to call attention to two points that I feel are 
especially important. One is that full consideration should be given to t^^e 
use of small colleges as a national resource and as a pool of considerable 
talent to be used m the senous planning, development and CJ<ccution of 
technical and scientific projects. Secondly, I feel that it is important that 
we be as efficient as possible m the utilization of all of -our human re- 
sources. By this I mean that we muSt provide for the increased participa- 
tion of women and minorities »n all areas of technology and science. 

I support H.R. 5254, the "National Engineering and Science Manpower 
Act of 1982". I feel that establishment of a national Coordinating Council 
on Engineering and Scientific Manpower and the provision of a national 
policy for engineering, technical and 'scient if ic manpower Is of utmosT impor- 
tance to the Nation's economic, strategic and security needs. 
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Mr. Walgrbn. Thank you very much, Dr. Simon, for your sup- 
port. 

[A biographical sketch of Mr. Korim follows:] 
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iMr. Walcjren Dean Korim 

STATEMENT OF ANDREW KORIM* DEAS^. GRANTS MANAGEMENT 
AND DEVELOPMENT COMMUNITY COLLEGE OF ALLEGHENY 
COUNTY 

Mr. Korim. Congressman Walgren, we are pleased that you 
brought this committee here to Pittsburgh and we are pleased that 
you asked us to participate in this hearing. 

Our remarks today will not ideal directly with the impact of the 
budget cuts on the operations of the National Science Foundation. I 
should point out that the Community College of Allegheny County 
has not really participated in the NSF funding. We feel that we 
have many, man> programs on the drawing board that NSF could 
help us finance. We would prefer today, however, to talk about 
H.R. 5254. 

The theme of our testimony is that new high technology creates 
an increasing demand for technicians and that there is a definite 
rple that community colleges harve in providing the Nation with 
these technicians. 

In terms of H.R. 5254, it is certainly a step in the right direction 
to develop a national policy for engineering, scientific; and techni- 
cal manpower. Our Nation has long suffered from the lack of such 
a policy. We would not be in many of the economic difficulties we 
are in today if we had, over the years, had a coordinated policy 
that looked at all of the sources of funds that are available for 
manpower development and human resource development general- 
ly- . 

By creating a National Coordinating Council on Engineering and 

Scientific Manpower, we should now be able to have a coordinated 
effort. We should, for the first time, be able to integrate the var- 
ious sources into a common plan. We would, however, suggest that 
>ou broaden the memlbership of this committee to include senior 
level representation from the Department of Commerce, the De- 
partment of Defense, the Department of Labor and other depart- 
ments in the executive branch of the Federal Government that 
have manpower trainmg components in the programs they admin- 
ister. 

We would also hope as^||IU proceed to strengthen this legislation, 
that >ou bring into sharper focus the high technology technicians 
needed to insure national self-sufficiency in designated high tech- 
nology fields. We do not feel that the bill currently puts adequate 
emphasis on the critical role of technicians in the science and engi- 
neering fields. 

In terms of the involvement of the corporate community we urge 
that explicit tax incentives to the private sector be included in the * 
legislation. We feel in this particular case, that partnerships be- 
tween corporations and local community colleges and other colleges 
are e^ential, and I would say today that most of the corporations 
are contributing funds to the larger universities and colleges, but 
in the case of community colleges, we at the Community College of 
Allegheny County have not received such direct assistance from 
corporations, even though we train a lot of technicians for them 
This would probably be the case with many community colleges 
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across the country Therefore, we urge that exphcit references or 
direction in the bill be given to tax incentives for corporations to 
participate in supporting technician training by local community 
colleges. 

We would hope that the bill could clearly identify the impor- 
tance of determining particular deficiencies in particular occupa- 
tional categories, and that there be an explicit role recognized in 
the bill for community colleges in addressing these deficiencies. 

We urge that a closer linkage be built between existing Federal 
programs, such as the national student financial aid program and 
the prograiji being specified in this' bill, the Nation could realize 
greater public benefit from s^ch programs as the federal student 
financial aid program. In many, many cases, the federal student fi- 
nancial ^aid program has not contributed to the extent that it 
should to the production of the scientific, engineering and technical 
manpower needed by this Nation. The program is not prioritized in 
such a way as to give emphasis to the concerns that this committee 
is addressing today. 

We would also observe that the $500 million annually, which is 
specified in the act is inadequate to do the Job that needs to be 
done. We, here in this Greater Pittsburgh-Wheeling-Cleveland-De- 
troit industrial corridor, in view of the emphasis that is likely to be 
placed on high technology development in the decade ahead, could 
use all of the funds for high technology reindustralization training. 
We would, therefore, suggest that you give consideration to pooling 
and redirecting the resources of the total Federal involvement in 
human resource development under the various acts. 

Under section 5. (a), we request that the following item be added 
as a responsibility of the Coordinating Council on Engineering and 
and Scientific Manpower: the President is to make recommenda- 
tions to the improved utilization of Federal resources by elemen- 
tary and secondary schools, community colleges and technical insti- 
tutes, and colleges and universities, and other educational institu- 
tions in preparing scientific, engineering, and technical manpower 
to strengthen our national posture in the science, engineering, and 
high technology fields. 

We believe the bill could be strengthened by developing a series 
of titles addressing education priorities: 

We request that a title placing emphasis on improvements in sci- 
ence and mathematics education in elementary and secondary 
schools, be singled out as a basic foundation for the preparation of 
young people, both as good citizens and as future engineers, scien- 
tists and technicians. We would hope that this particular title 
would concentrate on improving scientific and technological liter- 
acy. 

We request a second title, a title addressing technician training 
and upgrading of technical personnel needed to support scientists 
and to contribute to the reindustrialization that this Nation is em- 
barking on. In this particular title we would hope that there would 
be provisions for upgrading community colleges faculties who con- 
stitute the basic resources of the community college in addressing 
the technician training needs. We suggest that tfeere be provisions 
in this title to encourage college-industry personnel exchanges. We 
would further suggest that this particular title include hardware 



ERIC 




provisions that would allow communit> colleges to be given distinct 
and clear support under the act to upgrade the equipment used in 
their instructional programs. 

We request that there be a clear and separate title that would 
concentrate on the long-range needs of our Nation for scientists 
and engineers. This seems to be the major thrust of the bill now 
and obviously, what we would hope is that a title would single out 
long-range needs and the role of universities and baccalaureate in- 
stitutions. But we would hope that these other titles could be ex- 
plicitly included m\he bill in order to give special attention to 



In principle, support H.R. 5254. We think it is a step in the right 
direction. We would hope that you would be able to hold similar 
hearings across the Nation and that you would invite other com- 
munit> colleges to participate in the hearings. Generally speaking, 
when it comes to science, engineering and technician training, com- 
munit> colleges somehow got left out of the picture and we would 
hope that you could correct that. 

We thank you for asking us to be herfe today. 

[The prepared statement of Mr. Korim follows:] 
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N£U HIGH TECHNOLOGY CREATES INCRJ&ASING DEMAND FOR TECHNICIAKS 



Teatlaony before the CooniCCae on Scienca and Technology » 
U. S. House of RepreaenCtCives 

by 

Andrew S. Korin, Dean 
Cranta Management and Development 
Conaunity College of Allegheny County 
Pittaburgh^ Pennaylvanla 15222 



rebruary Hi 1982 



Mr. Chairman, wt are pleaaed to have thla opportunity to give ceatioony 
at thla haaringi 

Firat of all, we^hlnk tfiat it ia extremely appropriate to have the 
Uousa Comlttee on Science and Technology in thia great City of Pittaburgh 
and County of Allegheny. Becauae of the concentration of headquarters 
officaa of auch Induatrial gianta aa Wtatinghouae Electric, Rockwell 
International, PPG, Alcoa, and numeroua other corporations, and because 
of the contrlbut lohw thCkO corporationa and the'poo|}lc of PiiLvburgli and 
Allegheny County and their work ethic have iiuidc In the development and 
application of acientlflc diacoverlea and technological advancea, this 
cOKnunlty la a logical location for ^hla Committee to* hold theae hearings. 
Juat aa the technological growth of the paat haa cantared in thlf 
Induatrial coaplex, the Greater Pittaburgh economic area will no doubt 



New Technology to Underlie Reindustrialization 

Although our natlon*a economy ia .reating on a plateau, we anticipate 
that the United Statea ia on the verge of a vholeaale reindustrialization 
provided that American induatrial leaders have the Incentlvea to move 
ahead. The Economic Recovery Tax Act o'f 1981 haa apparently given induatry 
that Incantive to Inveat In new plant and equipment, and that new plant 
and equipment la likely to be of a totally different configuration than 
anything the typical American worker haa aeen. Computer-controlled robots 
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and oth«r conpuctrlztd uchlntry «r« rtpl«clns aen tnd woa«n on production 
floort. A rtcenc «rticle In U. S, Neva and World Report (Nov. 30» 1981) 
notct, "While the conplet«ly •utonated factory remain* • drtaa of the 
future » part* of it are h«re today in the fom ©f robots. In a ^^^"8 
nuaber of companiaa these coeputcr'-controlled nachinca have 
for huaana in the hot heavy » dirty, and dangeroua Jobs where long hours 
■aka people careless and inefficient." Currently, about '5, 000 such robots 
are in use in the United Sta^ea, the article reported. 

Not only are robots capable of doing the hsavy, dirty » and dsngerou9 
joba» the capability to have viaion and toucfi artt being b\iilt into robots 
allowing them to be used in Jobs requiring ivdjoents In the production 
process and in the inspection of the quality of products. 

Thia high technology integratea oicro-elcctronica » Isaers, hydraulics, 
pnouaadcs and computers, and many other technologies to provide the 
opportunity to American Industries to turn productivity up and to put 
Aoerican products on the domestic market st prices and quality competitive 
with Japanese and European manufacturers. ^ 
Technicians: The Critical ShortoRe 

The technology !• obviously there. Robots and other high technology 
devices sre being designed. Engineers snd scientists are obviously ahead 
of brosd-bsscd industrisl spplicstions, but there is one question: Are 
we sble ss s nstion to reindustrislize with this high technology without 
doing something sbout the people who Instsll snd service these complex 
mschines? The cechnicisn is in our opinion the critical element that 
has been neglected. Scientists snd engineers sre sble to design a 
fsctory with high technology, but without properly trained techniclana 
to Inatall and service the inatruments and proceaaes of high technology, 
the reindustrialization will not aatcriallze. 
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Tor ««ch «ngin««r or •cltntitt, it i« S«n«r«lly recognixed that 

tevsrtl technicians are needed to complete the work t««m» The following 

ratios t««a to apply J ^ ^ 

[ Profettionsl* with Technic^ns with 

Type ot work J Doctorate, Master, Associate Degree s 

^ . ^ . - and Bachelor DeRreos 
Reaearch and Design of ■ — j 3.5 

High Technology Equipsent 

Manufacture of High Technolo|y 1 6^10 

Products 

Use of High Technology Products f ^'^^ 

Although a difference of opinion on the ratio of technician to sclontiat 
and profeaaional engineer may exist, the point that cannot be disputed is that 
for each professional several technicians are needed, otherwise the scientist 
and the engineer are unable to c^rry out their work on a cost-effective basis. 
National Defense: HiRh Technology Weapons gr 

"Defense Priority: High Technology Weapons" is the caption of a recent 
article In the Pittsburgh Press (Lance Gay .Scrippa-Howard Staff Writer, 
Dec. 6,* 1981), The article notes that advocates of s strong national defense 
eatabliehaent have embarked on a defense policy that alma to provide the 
Pentagon with an arr-ay of expensive and exotic new weapons — high technology 
weapons . 

To operate and seryice the high technology weapone systems, the Armed ^ 
Forces will require well-trained technicians, especislly in the E-4, E-5, 
and E-6 ^ades. These technicians will need knowledge and skills in such 
areas as micro-electronics, computer science, Isser technology, and nuclear 
technology. At n{> time in the P*«C were techirtcally competent enlisted 
personnel in such demand' as is the ^ete today snd will be the case in the 
dc^cade ahead. 
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Re»erve NCO Tr»lnlnK Corp» Tropo»e d ' 

To oect this dcia*n<} for tcchnicltns, the Council for Occup»tlon«l 
Educitlon. tn »ffill»te of the Amerlcin Association of Coaaunity »nd 
Junior College, h»» propottd IcgiiUtlon to create « v»ri»tlon of the 
long gitiblUhtd Rc»#rv« Officer Tr*ining Corp» found •t'm*ny collcgtt 
•nd unlverslttei. Under this legl.Utlon. the nation's comaunlty colleges 
would produce technic* lly-coope tent snd milit«rlly-re«dy reterve non- 
cocnl»»ioned off^ctri in de«ign»t«d high technology oillttry occupttiontl 
•pccl»llti«» snd ml»*ion rclitcd l««dtr»hip »klll». A grtdutt* of the ^ 

V 

program would receive s non-coami»»loned officer r«nk in sn tpproprltte 
brtnch of the Amed Force* «t the ssoe time «n «««ocl«tc degree would be 
»w»rded. Ju»t ss b»cc«l«ure»te degrtet »nd counalMlontd officer! «ro the 
outcome of the HOTC. the «»»ocUte degree gr»du«te with in NCO r«nk c«n 
strengthen th« enli»t«d r«nk« of our Armed Forcei snd pl«ce our n»tion»l 
defense re»dlne»» on s stronger b«si«. 
' Interdependence of Econonic Renewal and Nation al Defonae 

The r«vlt»liz»tion of the Americ»n economy, incre««ed industrinl 
productivity, n.tlon.l «el£-«uf f iciency in itr.tegic high technology fieldi 
snd • rooderired high technology national defense establishment are 
inseparable goala. The high technology technician* a role in applying 
the high technology developed through the reaearch of aclentlats and 
engineera in the relnduatrlalization of the nation especially In auch 
great induatrial corrldora aa the Plttaburgh-Wheellng-Cleveland-DetFolt 
corridor, and in defenaa preparedneaa cannot bri carried out without the 
akilla that cotae from occupatlonally-focuaed training. Many exlating 
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technlclsQS laust be up-grsded snd new cechnicisn* must be trained to put 

the fruits of the work of che tcientlftt and the engineer Into cost 

•f^ectlve utlllzstlon in the Induttr^/Cs^of the nstlon and In our 

KilltAry unit*. * 

We want this dlstinguishsd Q:>salttee to know chst the nation's 

coemunity colleges have the cost-effective, flexible delivery cspablllcles 

I 

to produce needed technicians with high technology coapetencles. 

Unless we ss s nation are^ able co nalntsln a technically competent 
workforce, ve will not reverse the trend toward dependence on Jspsnesc 
corporatlona and oth««L. foreign prodiicera for conaumer gooda and for 
eophletlcacad high technology producca. Neither our cccfnoray nor our 
national aecurlty will retoaln aound unleaa we reverae thla trend. 
Sf^^dent Financial Aid and National Manpower Priorities 

Incraaalngly I It Is becoming apparent that the Federal atudent 
financial aid program In lea praaant foni haa had little relatlonahlp 
to Increaalng the productivity of the workforce; yet should not this be 
a Concern? We ralaa thla queatlon here because obviously the source of 
funda for retooling the American workforce for the high technology ot 
the^|||D«dlate future la a paramount laaue. America 'a youth need aome 
signal^ ss they choose curriculum*; yet national atudent financial aid 
la administered with no attention to the apeclflcnced for engineers, 
sclentlaCSi and technlclana eaaentlal now and In the future to make the 
Aoerlcan economy competitive In thla era of h*lgh technology and free 
International markata. 
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Parhapt tha rsaaon why Fadcral student financial aid and other 
Fadsral axpediturea for aducation are bsing taggsd for aevere cuts is 
no doubt due to the fact that too many decision-nakers and opinion- 
settsrs do not aae a diract relatlonahip between the inveataent in 
higher sducation* or tha outcooes of the higher aducation system* and 
the kinds of persons nesdad by the econoay to ensure a high level of 
productivity and by the Armed Forces to ensure readiness in critical 
military occupational specialtiaa. ^ 
^ We ask this Comittee to exert its influence in maintaining current 
Isvels of invsstoent in education* but that a clearer relationahip ot 
the contribution of programs like the Federal student financial aid 
program and the production of scientific* engineering and technical 
■anpover be astablishad. In our opinion, it ia appropriate for this 
Cooolttea to draw attent^ion to the need for the national investment 
being mad^ through studspt financial aid programs to become better 
focused on the training of persons for occupations in science and 
engineering fields and the upgrading of technical personnel vlio work 
in our science and engineering based industries. may be that 
applications for such Federal educational aid should be approved only 
if the educational goals of a student or the outcomes of an institution's 
educational program can clearly show the expected impact on critical 
manpower shortages. 

We believe it is reasonable to expect the Federal investment to 
produce a flow of personnel with the skills and knowledge needed for the 
people of this nation to benefit from today *s technological possibilities 
and to ensure that aa a nation we fiave a atrong economy and«self- 



13, 



134 



•ufflcitncy in «tr«te|ic «cientific «nd technological *re«« in the decade 
ahead . 

H.R. 52S4. A Step in the Rixht Direction 

Fro» the preceedir^s it should be clear that we look upon HR 5254, 
which propoaea -a National Engineering and Science Manpower Act, as « 
step in th« right direction. 

Indeed, we need a national policy on engineering, acientific and 
technical nanpower. Our nation has long auffered fron the lack of such 
a policy. We would hope that a national jaanpo^r policy could evolve 
to addreaa the probleos we are facing in our econony and in'our defenae 
establiahaent . 

By creating a National Coordinating ^Ni4;cil on Engineering and 

S^entific Manpower, aa the Bill proposca, we ahould have a vehicle by 

which to bring a more effective linkage aoong the varioua principalb 

whether they cay be producera or uaera of scientific, engineering and 

technical manpower. We wuld, however, auggeat broadening the oemberahip 

to include aenior repreaentation fro» the D^artaent of Commerce. 

Department of Defense, Dcpartnent of Labor and other departments of 

the Executive Branch of the Federal Govemment that have manpower training 

cooponentfi in programs they adniniater. 

Similarly, a proviaion ahould be included in this legislation to 

bring greater coordination among the various committees of the House of 
and the Senate, 

Representatives, /especially those that are concerned with labor and 
education, economic development, national' defense, international trade 
and waya and means, in view of the often competing character of the work 
of theae conaitteea and the fact that the outcomea of these different 
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co«altc««s aoMtlMS work at cross purposes vben It coses to such cat tars 
as sanpover developaeot. It Is unfortunata that after billions of dollsrs 
of 7^daral lovolvesent in aduc^tioo* ve find that our nation has serious 
daf iclenclaa -in critical areas such as the scientific and engineering 
occupations . 

Obviously, bsaad on our aerlier points^ ve vould strengthen the 
legislation proposed by U,R. 3234 by: 

(1) bringing greeter focus on high technology technicians needed to 
ensure nstlonel eelf-'Suf f Iclency in designeted high technology 
fielde. 

(2) providing explicit tex Incentives to privete induetriel interests 
to stlaulete psrtnerships vich locel educeclonel institutions to 
strengthen educe tionel prograae to produce the aenpover needed for 
relndustrlellzstlon In such industrial centere es Pitteburgh. 

(3) Identlfyln^aore deerly the critical deficiency In techniclens in 
the eclence end engineering bese Of the netion end the scractgic ro1c 
thet cosssunlty colleges (Including technicel college end technicel 
Institutes) have to plsy In cotrectlng thle condition. 

(4) developing e cloeer linkage between exletlng Federel progrems such 
es student flnenclsl eld progrems and the prepsretion of personnel 
for occupstlons In eclence, engineering, end high technology fields. 
In view of the nagnltude of the asnpover problems thst ve ere 

experiencing in the AsMrlcen econoay, shortegee In crltlcsl occupstions 
end eurplueee in others, we queetlon the edequacy of the flecsl epproech 
specified in the Mil* Rather thsn eeek only $30,000,000 ennuslly to 
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csrry out the Ac,t, in view of our current uzUieslchy f iscsl sicuacion* 
ve would suggest pooling and/or redirecting the resources of the totsl 
Fftd«rsl involvsaent in huaan resource development under vsrious Acts 
to give prioritized focus on enginscring, scientific And technl/:sl 
•canpov«r required to put our nstion on sounder economic footing. 
cosBxmity collegss ih the Pittsburgh-Vheeling-Cleveland-Detroit 
industrisl corridor alone could utilize $50,000,000 annuslly to 
propsrly sddress th* tschnicSan trsining needs to redirect and 
revitslize the industrial resources in the respective cooDunities. * 
PurtherxDore, it osy be approprlste to develop within the Act titles 
specifying fiscsl resources for designsted oanpover developaent priorities 
•uch ss: 

(1) A title plscing esphasis on laprovcocnts in science and toathcouitlcs 
educstion in eleaentary snd secondary schools especially to stimulate 
incresssd psrticipstion of minorities and wODcn in these if ields. 

(2) a title addressing technician trsining snd upgrsding technical 
personnel needed to support scientists and engineers and to 
reindustrislize econoaic areas and coaaunities undergoing drsstic 

Changs in their industrial base and the relsted role of psrtnerships amon% 
industry, Isbor snd coeounity colleges. ' 

(3) s title focusing on the long range needs of our nation for 
scientists snd engineers and the role of colleges and universities 
in aeeting these neads. 

As we have noted,^we believe H.R. 5254 is a step in the right 
direction. Ve congratulate the Cotoalttee on Science and Technology 
for conducting this investigstion of the gsps in our science, 
engineering and technical nanpower delivery system. ^ 

Hr. Chsinaan, this completes our testimony. 
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Mr. ,WAi^iREN Thank you very much. We certainly appreciate 
that testimony and 1 am glad that you, in particular, were able to 
come and give it. 

Sometimes I think We do overlook the real resources in our com- 
munities. You get focused solely on the ultimate level of research, 
or something like that, and yet here you have examples of people 
that are in positions to deliver personnel that can be used well in 
the system and make real contributions, and I go back to the exam- 
ple of the tax contfii^ution that applies also to the community col- 
lege. That is a cleaf example showing that if we could just add that 
little increment thai is cost effective in multiple terms—that it is 
not really the word— but it is really good to see more money 
coming back to the taxpayer in return for an investment that 
makes somebody's life much more rewarding. 

At this point I don't really have any questions. I just want to ex- 
press my appreciation for the support you gave the bill. We are so 
limited in our abilities. The fact is that the $50 million figure was 
really chosen because it might be doable. We werie not very specific 
in its allocation really, because we face such ^ big problem,\nd to 
be sp>ecific would divide it up into so many little pieces that per- 
* haps the support would not be there. 

But I, for one, certainly appreciate that testimony and we will be 
going on elsewhere in the country and l-tbink we will find similar 
support which should be helpful. 

Let me recognize Mr. Ertel for questions. 

Mr. Ertel. Thank you. Congressman Walgren. I certainly appre- 
ciate hearing all of your testimony. I did have some questions but I 
want to limit them. One is to the gentielady fvoxn Chatham College 
and your comments on the program which NSF has funded in 
Chatham College. 

You indicated in your presentation that the United States was 
receiving payback and profit in as much as the recipients were 
paying taxes. I guess that it is one way to look at it. It does help 
the national economy. But it seems to me that there is another 
thing that may be involved here. Somebody gets a benefit from 
. your college, tuition free. They come out and they get a fairly good 
job paying a fairly good salary. I think those people have an obliga- 
tion back to the institution, if possible. 

Do you have any kind of program following up, setting up, specif- 
ic scholarship money that would then increase, if you will, the 
number of people who could participate in that program by follovy- 
ing those students and— I hate to use the ^ord dun them, but it 
might be appropriate — asking them to contribute to the school to 
continue these, because eventually NSF will probably withdraw 
from that program and then you will be able to fund it yourself? 

Dr. KoSTALOs. Yes sir, we do, as a matter of fact. We have special 
permission to set up essentially a scholarship fund to provide schol- 
arship money for women taking the chemistry program starting in 
1982. We also have a modest program and attempt to reach out to 
some of the corporations which are also benefitting from some of 
the employees they are getting from the program. So we are 
making an effort to seek other sources of funds, particularly schol- 
arship funds. 

Mr. Ertel. Has it been successful? 
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l5r. KosTAi^>ii. U s pretty early to tell. The fund raising effort is 
part of Chatham s annual alumnae fund which continues until the 
end of June. We have had some response but the letters just went 
out in January so we haven't had time for a tremendous response 

Mr. Ertel. Are the funds earmarked for only that program? 

Dr. KosTALOS. Yes sir. We have arranged that they contribute to 
the annual fund of Chatham College, but earmark the funds spe 
cifically for the women in the chemistry program. 

Mr. Ertel. Very good. I commend you on that because I think it 
is something that should be done. It is one way to stretch the dollar 
a lot further and I commend you on doing that. 

I also appreciate the other testimony. I know that you are 
pressed for time and most of you haven't had lunch, and I appreci- 
ate your testimony. ^ 

I yield back the balance of my time. 
' Mr. Walgren. Thank you. 

Mr. Shamansky. 

Mr. Shamansky. I would like to tell you how interested I was in 
the illustration that you gave. I remember one of my cousins at- 
tended Chatham College. When did the name change? 

Dr. KosTALos. I think in 1957 or 1958. 

Mr SHAMiVNSKY. I agree with your observation with respect to 
the technicians. We have some technical institutes which get a lot 
of people back, not people who have been just in the private life or 
careers, to go back, but they are more mature and, I , think, much 
more serious, and it is a tremendous influence on the availability 
of well trained people in our community. 

You can imagine my regret when I see the administration is 
going to cut severely money for vocational education. I find this all 
very contradictory. 

Thank you very much for your testimony. 

Mr. Ertel. Would the gentleman yield? 

I would just like to indicate that my cousin went to Chatham 
College, I hate to tell you how many years ago, back before the 
name changed. 

Mr. Shamansky. Is there anybody here whose cousin*didn't go to 
Chatham College? 

Mr. Walgren. Well, thank you very much for your contribution. 

[Whereupon, at 1.45 p.m., the subcommittee was adjourned, sub- 
ject to the call of the Chair.] 
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APPENDIX 




La Roche College 

9000 BQb<^(5ck BoiilcMird 
UliHbuixh. PA 15237 
(412)36^-^9300 



February 8, 1982 



To Whom It May Concern: 

I have been -asked to comment 6n tjie anticipated effects of 
proposed federal budget cuts in funds for science education on 
the science prograitis at LaRoche College (LRC). All science 
programs eure administered by the Division of Nursing, Health 
and Natural Sciences (NHNS) at LaRoche. At present, we provide 
traditional, i.e., four year programs in biology, chemistry, 
mathematics, medical technology, the natural sciences and pre- 
professional studies. We also offer two baccalaureate degrees 
for registered nurses,, a Bachelor of Science in Nursing (B.S.N.) 
and a Bachelor of Science for nurse anesthetists. We also offer 
the liberal arts conponent of a Bachelor of Arts degree for 
radiography technologists. It is apparent that the major thrust 
of N.H.N.S. is In the health-realted fields and we expect to ex- 
pand even more into these areas In the future, perhaps on the 
graduate level. 

The most Immediate impact we at LaRoche anticipate is the 
loss of financial aid to our students. As you may appreciate, 
science education is somewhat more expensive both in costs to 
the individual student and costs to the college. The typical 
science student must, of course, pay the tuition applicable to 
every LRC student and also laboratory fees, usually over $1D0 
per year. Furthermore, the average cost of science texts is 
jiigher than texts Cor other disciplines and most, science courses 
require the purchase of a laboratory manual. This means the cost 
of texts and manuals alone can exceed $50 per course. Cut backs 
in financial aid grants and greater restrictions on eligibility 
can only m^an more students will not choose a science education. 
A% funding becomes marginal ,^ students will undoubtedly enter less 
costly programs. It Is possible that a true liberal arts science 
education will, like the degree In medicine, become a choice only 
for the wealthy. At a lime when LRC Is, actively developing plans 
to recruit minority students, we may find such students simply 
ca/inot afford to go to college. 

Beyond the cost to the student Is the cost to the college. At 
a small school such as LaRoche, , the cost of maintaining the labora- 
tory facilities essential to any sc fence program is large compared 
to other areas, such as administration and management. If the 
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nunter ot science studenti> drops signif tcantly , i.e. 2SX to 30X, the entire 
science program may be endangered. Certainly our ability to offer upper 
division science courses, such as physical chemistry, embryology or research 
will be affected. Another factor which will affect the level of quality is 
that we currently employ three laboratory assistants through the work-study 
program. These are positions awarded to sofue of our finest students and 
"allow nore extensive laboratory experiences for them. We have already 
been informed that federal cut-backs will cause a decline in such positions - 
this at a tin^i^when we hope to expand our program to four positions. 

Another|*rea which has been already curtailed and now perhaps will 
disapper is fimding for summer programs for high school students. In the 
past, such programs have not only allowed advanced training for such students 
but also havfbeen a useful recruiting tool. In an area such a s^ Pit tsburgh , 
with its numerous fine colleges, any reduction ^n our recruiting potential 
IS serious. Similarly, funds for summer workshops for elementary, middle 
and high school teachers ha/(f also been reduced. The sum of such reductions 
can only serve to reduce the quantity and quality of science-oriented students 
at LRC and other schools. 

The federally funded Title III program has made numerous contributions 
to LRC, especially N.H.N.S. During the past two summers. Title III workshops 
hdve been available for faculty concerned with developing basic skills, such 
as redd4ng and writing, within "content" courses. Such courses avoid the 
stigma attached to remedial or developmental programs and permit more students 
to complete their education within four years. I am proud to say that Our 
science faculty has been very active in the basic skill program, including 
two of our nursing faculty.' We have successfully included skill development 
components in virtually every area of science from basic mathematics to 
organic chemistry to community nursing. Our N.H.N.S. faculty have partici- 
pated in mini-workshops for all LRC faculty on our work in basic skill. Any 
reduction in Title III funding will adversely impact on this important work. 
Title III has also been active in min(irity prograrfts at LRC. We are all quite 
concerned that our ability to recruit and retain minority students will suffer. 
Losses in Title HI funding will hurt science education at almost every level; 
faculty training, sk 1 1 1- development , recruiting and retention of students, 
especially minority students. 

One of the areas which has been steadily reduced over the past few years 
is funding from the National Science Foundation (N.S.F.). Currently, N.S.F. 
funding for equipment is virtually nonexistent for small colleges., Whether 
by design or circumstance, only larger schools can compete successfully for 
con^rehensi ve funding. N.S.F^ grants, especially of the multi-year type, for 
faculty training are nearly impx)ssible to obtain. We no longer seem to re- 
ceive not.ices of such opportunities as internships or workshops for faculty. 
Without three or five year grants to develop a comprehensive, ongoing program, 
small schools are put at a disadvantage when compared to large institutions 
with their greater resources. 

. Reduction in federal funding will impact at all levels of science educa- 
tion at LRC. [dwindling resources will cause smaller enrollments, less faculty 
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preparation and stagnant facilities, I wish to point out that the sciences 
are a key part of any undergraduate liberal arts program. While I state the 
SiirKi'a^^Lf^'K^ curriculum at a small college, with limited resources, 
win be affected by less federal funding. I can only urge that small, 
r!arSIIl?i''^^^^!Lf'^'\?' ^^'^^^ 9iven a chance to survive. Noihere 
Irvnnl^ln^ JJ'^^i^^ ^'"^^ scicnces. Science educators must 

acknowledge the higher cost of such programs and those concerned with 
science education inust provide the funding needed to allow poor and 
minority students access, to such an education. 



Thank you. 

Yours truly, 



Mark 0. Farrell, Ph.D. 
Chairperson of Nursing. Health 
and Natural Sciences 
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